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ABSTRACT

The set of programs known as "MIT Geophysics
Program Set I" has been expanded, edited, and upgraded to
form Set II. This new set consists of 267 programs for
the IBM 709, 7090, 7094 and is available to qualified appli-
cants, via magnetic tape copies of the symbolic decks,
from the Seismic Data Laboratory of United Electrodynamics.
A complete copy requires two 2400 foot high density (900
BPI) tapes.

The symbolic decks of Set II form an Iinterlocking
system of self-documenting (including examples) subroutines
written in FORTRAN and FAP (compatible with FORTRAN-1I)
concerned primarily with single and multiple time series
analysis. Because of the subroutine nature of its con-
struction, however, much of the system 1s readilly accessible

for use in other computational areas.

The new programs in Set II concentrate largely
on utility functions (graphical and other input-output,
miscellaneous numerical operators) and on time series
operators for multidimensional and multi-input procegses
(including in particular high speed recursion techniques
for solving least squares simultaneous equations). A hand-
ful of specialized or ocutmoded programs from Set I has been
suppressed; most of the cthers have been upgraded with

respect to documentation; and some have been modifled with

respect to coding.
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1. Introduction

MIT Geophysics Program Set II is an expanded,
modified version of Program Set I which was introduced

(Simpson, 1962) as follows.

"The MIT Department of Geology and Geophysics
has a history in time series computations by high
cspeed computers which extends back to 1952 when
it began using Whiriwind I to instrument Wiener's
optimum filter concepts in the signal-noise prob-
lems of reflection seismology. Since then it has
steadily developed and expanded the computer
technology of time series analysis, adapting
computational concepts to the shifting ground of
new machine languages.

“The programs developed in this process have
been made available on an individual basis in
the past but, particularly with impetus from
VELA UNIFORM research, the increased volume of
requests have necessitated a more concentrated
effort to systematize this distribution. More-
over, the widespread adoption of FORTRAN and
IBM 700 series machines Justifies for us the
considerable effort we have taken to carefully
document and assemble the large number of our
most useful programs which we are now making
available as "MIT Geophysics Program Set I.

"Symbolic programs are the best for general
distribution and because of the number of cards
involved (over 23,000) we have chosen to transmit
them by magnetic tape. The symbolic programs on
the tape copies are completely self-explanatory.
The present report is concerned with supplementary
information such as complete tables of contents,
conventions used in program design and descrip-
tion, details on the production and testing of
the master tape, and a KWIC-type index to the
programs,

"The bulk of the programs included are the
work of Stephen M. Simpson, Jr., Jon F. Claerbout,
James N. Galbraith, and Ralph A. Wiggins, but
they include contributions from Jacqueline Clark,
Enders A. Robinson, Roy J. Greenfield, and there
are a iew programs originating ir. the MIT Compu-
tation Center as well as one or two modifications



of FORTRAN system routines. Authorship is given
individually in the comment cards of each program.

"The production and testing of the master tape
involved not only the work of the authors but
also extensive test program writing by Joseph
Procito and seemingly endless card preparation,
hand.\ing and editing by Elizabeth Studer, Dauna
Trop, and Karl Gentili to whom the authors are
most grateful.

"Test computations were performed boch on the
IBM 7090 at the MIT Computation Center and on
the IBM 709 of %the Cooperative Computing Lab-
oratory of MIT, with the valuable assistance of
Michael Saxton and Anthony Sacco, respectively.,"
The above serves to introduce Program Set II

with the following additional comments

l. The symbolic card count nc- exceeds 50,000.

2. The names of Mrs. Myrna Kasser, Regina
Lahteine, and Mrs. Barbara Cullum should be added to the
list of those assisting in punched card work and the names
of John Harmon, Thomas Burhoe, Mason Fleming and William
Jarvis to the list of computer operators.

3. The IBM 7094 of the MIT Coxputation Center
was the principal computing instrument used during the
period since Program Set I.

REFERENCE

Simpson, Jr., S. M., 1962, Magnetic tape copies of MIT
Geophysics Program Set I (Time series programs
for the IBM 709, 7090): Sci. Rept. 4 of Contract
AF 19(604)7378, AFCRL-65-207, ARPFA Project
VELA UNIFORM.




2. Tables of Contents of the Symbolic Tapes

The symbolic versions of the 267 programs of
Set II appear on two BCD tapes, 116 on the first tape and
151 on the second. The first file of each tape gives a
table of contents for that tape, and the remaining files
are the successive programs, ordered alphabetically by
program name, terminated by an "END TAPE" file. Consequently
the first tape contains 118 files and the second one 153
files. The following 11 pages show listings of the first
files of the two tapes,
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FILE

Listing of first file of Tape 1 of
Program Set II (Page 1 of S)

TABLE OF CONTENTS

NG.

1 ON THIS TAPE IS

*TABLE OF CONTENTS

»
oA SVAL
°

o ADANL
]

s ADCK

[
aAMPH?
*

*ARBCCL

sARCTAN
®
eASPECT
*
*ASPEC?
*
sAVRACE
*
eBLKSLM
°
aBONST
L )
sCARIGE
*
aCAISCR
[

*CHCOSE

sCHPRTS
.

*CHSIGN
.

*CLKON
.

+CLCCK1

sCMPARP

.
eCMPARY
.

*CMPRA

eCNTRCH

eCNTRCW

oCOLABL

eCOLAPS

.
sCONTLR

FILE
FILE
FILE
FILE
FILE
FILE
Fll e
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

NG.
NO.
?i0.
NO.
NG.
NO.
NO.
NG.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NG.
NO.

NO.

(7090}

FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

NO.
N3,
NO.
NO.
NC.
NP,
NO.

NO.

2 ON THIS TAPE 1S :
FAST ABSOLUTE VALUE CF A VECTOR
3 ON Srisl TAPE IS
MOD'#Y AUTO~ OR CRUSS-CORRELATIONS FOR DANIELL SPECTRA
4 ON THIS TAPE IS
MODIFY A SET OF VARIABLES BY A CONSTANT OR BY CONSTANTS
5 ON THIS TAPE IS
AMPLITUDE AND PHASE FROM REAL AND IMAG NARY, OR REVERSE
6 ON THLIS TAPE IS
FIND A MATRIX COLUMN WITH ARBITRARY INDEX 8Y INTERPOLATION
T ON THIS TAPE IS
ARC TANGENT FUNCTION
8 ON THIS TAPE IS
FAST COSINE TRANSFORMS OF ONE-SIDED AUTOCORRELATIONS
S ON THIS TAPE IS
AUTOSPECTRUM BY COSINE TRANSFORM OF AUTOCORRELATION
10 ON THIS TAPE IS
FIND AVERAGE OF FLOATING VECTOR
11 ON THIS TAPE 1S
SUMMATION OF VECTOR OYER ABUTTING BLOCKS OF CONSTANT LENGTH
12 ON THIS TAPE IS
ADD A CONSTANT TO ELEMENTS OF A FXu OR FLTG VECTOR
13 ON THIS TAPE IS
SPACE CARRIAGE N LINES OR RESTORE PAGE
14 ON THIS TAPE IS
COMPUTE CHI-SQUARE FOR CONSTANT PROBABILITY CASE
15 ON THiS TAPE IS
SET A LIST OF VARIABLES TO ONE OF TWG SETS OF VALUES
16 ON TH!S TAPE IS
FAST REVERSAL OF SPECIAL VECTORS (AS PRODUCED BY SPLIT)
17 ON THIS TAPE IS
CHANGE ALL SIGN BITS (F A VECTOR
18 ON THIS TAPE IS
CHErX IF INTERVAL TIMER IS ON MAKING ON-LINE REQUEST IF NOT
19 ON THIS TAPE IS
FOR REAL TIME TIMING IN SECONDS USING 7090 INTERVAL CLOCK
20 ON THIS TaAPE IS
COMP/LRE FAIRS OF VARIABLES OR A SET OF VARIABLES FOR EQUALI!TY
21 0N TAlS TAPE IS
FAST COMPARE TWO ARBITRARY MODE VECTORS FOR IDENTITY
22 ON THIS TAPE IS
COMPARE ARITHMETICALLY TWO WORCS WHERE -0 IS LESS THAN +0
23 ON THIS TAPE IS
CONTOUR A MATRIX ON THE PRINTER IN DECIBELS
26 ON THIS TAPE IS
FIND CONTOUR LEVF_.S FOR PLOTTING A ROW OF DATA
25 ON THIS TAPL IS
LABEL PRINTER COLUMNS WITH INCREASING 2-DIGIT INTEGERS
26 OM THIS TAPE IS
COLLAPSE ONE-~SIDED VECTOR INTC SMALLER RANGE
27 ON THIS TAPE IS
CONTUUR OF MATRIX SUBSET ON OFF-LINE PRINTER




Listing of first file of Tape 1 of

Program Set II (Page 2 of &)

28 ON THIS

TAPE IS

COMPLETE CONVOLUTION OF

29 ON THIS

TAPE 1S

COMPLETE CONVOLUTION OF

30 ON THIS
FAST COSINE
31 ON THIS
FAST COSINE
32 CN THIS

TAPE IS
AND/OR SINE
TAPE IS
AND/OR SINE
TAPE IS

TWO TRANSIENTS
TWO TRANSIENTS
TRANSFORMS OF ODD-LENGTH SERIES

TRANSFORMS FROM 2 DR 4 EVEN-ODD PARTS

] FILE NO.
sCONVLYV

L FILE NO.
sCONVLV-11]

L] FILE NO.
sCOSIS.

] FILE NO.
sCOSP

] FILE NO.
«COSTBL

L FILE NO.
sCPYFLZ2

L] FILE NO.
sCRCSS

L FILE NO.
*CROSTY

L] FILE NO.
sCRSVF

. FILE NO.
«CSour

. FILE NO.
sCUFITL

] FILE NO.
«LVSOLT

L4 FILE NO.
sDADECK

sDELTA

] FILE NO.
sDERIVA

L FILE NO.
ADIFPRS

L FILE NO.
sDISPLA (T709)

L] FILE NO.
#DISPLA(T090)

L] FILE NO.
eDIVICE

L] FILE NO.
«DOTJ

* FILE NO.
+DOTP

] FILE NO.
sDSPFMT

. FILE NO.
spusL X

] FILE NO.
sEXCHVS

. FILE NO.
sEXPAND

. FILE NO.
*FACTCR

L J FILE NO.
sFAPSLM

GENERATE COSINE OR SINE HMALF-KAVE TABLES, FIXED OR FLOATING
33 ON THIS TAPE IS
FAST COPY FILE FROM ONE TAPE TO ANOTHER - VERSION 2
34 ON THLS TAPE IS
CROSSCORRELATICN OF TRANSIENTS BEGINNING WITH ZERO LAG
35 ON THIS TAPE IS
CROSSCORAELATION OF TRANSIENTS BEGINNING WwITH ANY LAG
36 ON THIS TAPE IS
CROSSCORRELATION OF TRANSIENT VECTORS OF MATRICES
37 ON THIS TAPE IS
OUTPUT VARIABLES FIVE PER LINE IN G FORMAT
38 ON THIS TAPE IS
FIND CUBIC WHICH EXACTLY FITS 4 EQLalLY
39 ON THIS TAPE IS
OUTPUT COLUMN VECTORS B8Y NORMAL NR LITERAL FORMATS
40 ON THIS TAPE IS
LISV DATA DECK AND REPOSITINN TAPE TO FRONT OF DECK
41 ON THIS TAPE IS
DELTA FUNCTION AND STEP FUNCTIONS, FLOATING ANV FIXED POINT
42 ON THIS TAPE IS
DERIVATIVE OF A VECTOR BY DIFFERENCING
43 ON THIS TAPE IS
OIFFERENCE FIXED OR FLOATING VECTOR ELEMENTS IN PAIRS
44 ON THIS TAPE IS
WRITE HOLLERITH TEXT ON SCOPE
45 ON THIS TAPE IS
WRITE HOLLERITH TEXT ON SCOPE
45 ON THIS TAPE IS
NIVIDE A FLOATING VECTOR BY A CONSTANT
4T ON THIS TAPE IS
wECTOR DOT PRGDUCT WITH ARBITRARY INCREMENTS
48 ON THIS TAPE IS
DISPLACED DOT PRODUCT OF 2-DIMENSIONAL ARRAYS
49 OM THIS TAPE IS
VARIABLE ORIGIN FORMAT GENERATOR FOR SCOPE SUBROUTINE DISPLA
50 ON THIS TAPE IS
FAST DOUBLING CR HALVING OF A VECTOR (FIXED OR FLOATING)
51 ON THIS TAPE IS
EXCHANGE ANY TwO VECTORS
52 ON THIS TAPE IS
HI-SPEED EXPANSION OF A VECTOR UNDER CUBIC INTERPOLATION
53 ON THIS TAPE IS
FACTOR PGWER SPECTRUM TO FIND MINIMUM PHASE WAVELET
S ON THIS TAPE IS
COMPUTE A LOGICAL SUMCHECK

ED PUINTS

5




L 2
esFASIA]

sFASCLB

*FASTRK

oFOOT

sFIRE2

sFIXV

*FLCATM

oFLCATY
*

sFMTOLT
.

*FNCFMT

sFRAME

FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

FILE

(709)

FILE

eFRAME(T090)

oFRQCT1

oFRQCT2

sFSKIP
*

aF124

.

aFT24

.
#FXCATA

*GENHCL

*
*GETHCL
»

eGETRC1

*GETX

aGNFLT]

*GNHOL2

sGRA?}F
»

*GRAPHX
»

sGRUP2

FILE
FILE
FILE
FILE

FILE

FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

FILE

NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NC.
NO.
NO.
NG
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NC.
NO.

NO.

Listing of first file of Tape 1 of
Program Set II (Page 3 of 5)

55 ON THIS TAPE IS
FAST SCAN VECTOR FOR ELEMENT EQUAL OR GRE..TER THAN GIVEN VALUE
56 ON THIS TAPE IS
FAST EVALUATE CUBIC FOR EVENLY SPACED ARGUMENTS
ST ON THIS TAPE IS
FAST TRACK THROUGH A VECTOR OF INDICES
58 ON THIS TAPE IS
FAST OCT PROOUCT OF TWO VECTORS
59 ON THIS TAPE IS
TWO~OIMENSIONAL FILTER BY RECURSION
60 ON THIS TAPE 1S
FIX A FLOATING VECTOR WITH OR WITHCUT ROUNQING
61 ON THIS TAPE IS
FLOAT ANY MACHINE LANGUAGE INTEGER
62 ON THIS TAPE IS
FLOAT A VECTOR
63 ON THIS TAPE IS
WRITE QUTPUT TAPE WITH NORMAL OR LITERAL FORMAT VECTOR
64 ON THIS TAPE I
ACCESS TO LITERAL OR ORDINARY FORMAT
65 ON THIS TAPE IS
ADVANCE FILM FRAME ON SCOPE
66 ON THIS TAPE 15
ADVANCE FILM FRAME ON SCOPE
o7 ON THIS TAPE 1S
FREQUENCY DISTRIBUTION OF A FIXED POINT VECTOR
68 ON THIS TAPE IS
FREQUENCY COUNT OF NUMBER OF VALUES OF A SERIES IN GIVEN RANGES
69 ON THIS TAPE IS
SKIP FORWARD OR BACKWARD OVER FILES ON TAPE
70 ON THIS TAPE IS
HIGH SPEED 24 POINT SPECTRUM
Tl ON THIS TAPE IS
HIGH SPEED 24 POINT SPECTRUM
72 ON THIS TAPE IS
SCALE, CONVERT FLTG.
73 ON THIS TAPE IS
GENERATE HGLLERITH FIELD
764 OGN THIS TAPE IS
GEY HOLLERITH DAJA FROM CALLING SEQUENCE
75 ON THIS TAPE IS
ACCESS ROUTINE FOR RAND CORP.
76 ON THIS TAPE IS
alLOWS VARIABLE OEPTH INDEXING OF VECTORS
TT ON THIS TAPF IS
GENERATE SYMMETRICAL FI. TER WITH GIVEN AMPLITUDE RESPONSE
78 ON THIS TAPE IS
GENERATE HOLLERITH CHARACTERS
79 ON THIS TAPE IS
MULTIPLE FRAME SCOPZ PLOTS OF VECTOR SETS
80 ON THIS TAPE IS
SUBROUTINE GRAPH EXPANDED OVER VERTICAL FRAMES
81 ON THIS TAPE I3
CIVIDE THE X AXIS INTO EQUALLY PROBABLE RANGES

VECTOR TO MACHINE INTEGERS OR CONVERSELY

MILLION RANOOJM OIGITS FROM TAPE




Listing of first file of Tape 1 of
Program Set II (Page 4 of 5)

82 ON THIS TAPE IS

HOLLERITH LEFT ADJUST OR RIGHT ADJUST FUNCTION
83 ON THIS TAPE IS

HISTOGRAM PLOTTING FOR SUBROUTINE GRAPH
84 ON THIS TAPE IS

RAR GRAPH PLOTTING FOR SUBROUT'ANE GRAPH
85 ON THIS TAPE IS

CUBIC CURVE SCOPE PLOTTING FOR SUBROUTINE GRAPH
86 ON THIS TAPE IS

sHSTPLT-TI1(7090)CUBIC CURVE SCOPE PLOTTING FOR SUBROUTINE GRAPH

] FILE NO.
eHLADJ

L ‘ILE NO.
eHSTPLY

L] FILE NO.
OHSTPLT=-11

. FILE NO.
sHSTPLT-LI1(T709)
. FILE NO.
] FILE NO.
sHVTOLYV

. FILE NO.
=] DERILYV

L FILE NO.
sIFNCIN

. FILE NO.
*l INTGR

. FILE NO.
s INDATA

. FILE NO.
»[NDEX

. FILE NO.
*INTGRA

. FILE NO.
sINTHCL

. FILE NO.
s]NTOPR

» FILE NO.
sINTISLM

. FILE NO.
«[PLYEY

. FILE NO.
s [TOMLL

. FILE NO.
elVTOrY

L FILE NO.
* | XCARG

] FILE NO.
sK[INT]

. FILE NO.
*XOLAPS

® FILE NU.
sLIMITS

e FILE NO.
sLINE (709)

. FILE NO.
oLINE (7090)

. FILE NO.
sLINE+ (T09)

L] FILE NO.
oL INEF{T7090)

& FILE NO.

eLINEV (709)

87 ON THIS TAPE IS
SPREAD OUT HOLLERITH VECTOR AS FORTRAN INTEGERS
88 ON THIS TAPE IS
INVERSION OF DIFFERENTIATION BY DIFFERENCING
89 ON THIS TAPE IS
INVERSION OF A MONOTONE FUNCTION BY LINEAR INVERPOLATION
90 ON THIS TAPE 1S
INVERSION OF TRAPEIOIDAL [INTEGRAL
91 ON THIS TAPE IS
FAST AND CONVENIENT RETRIEVAL OF JATA FROM A SPECIAL TAPE
92 ON THIS TAPE 1S
HYBRID SUBPROGRAMS FOR INCREMENTING, TESTING, ANO SETTING
93 ON THIS TAPE IS
INDEFINITE INTEGRAL BY TRAPEZOIDAL RULE
9 ON THIS TAPE IS
INTERPRET HOLLERITH
95 ON THIS TAPE IS
INTERPOLATION OPERATOR FOR 1 TO 4 EVENLY SPACED DATA VALUES
96 ON THIS TAPE IS
INTEGRATED SUMMATION OF A FLOATING OF FIXED VECTOR
9T ON THIS TAPE IS
COMPLEX PULYNOMIAL EVALUATION
98 ON THIS TAPE IS
FAST CONVERT FORTRAN INTEGER VECTOR TO MLU VECTOR
99 ON THIS TAPE IS
PACK UP FORTRAN INTEGER VECTOR AS HOLLERITH VECTOR
100 ON THIS TAPZ 1S
LOCATE ARGUMENT WITH RESPECT TO COMMON
101 ON THIS TAPE IS
PROBABILITY THAT A CHI-SQUARED VARIATE EXCEEDS A VALUE
102 ON THIS TAPE IS
COLLAPSE ODD-LENGTHED VECTOR ABOUT ITS MIDPOINT
103 ON THIS TAPE IS
CHECK THAT VARIABLES FROM LISY FALL WITHIN GIVEN LIMITS
104 ON THIS TAPE IS
FAST ARBITRARY STRAIGHY LINE SEGMENY ON SCOPE
105 ON THIS TAPE IS
FAST ARBITRARY STRAIGHT LINE SEGMENTY ON SCOPE
106 ON THIS TAPE IS
PLOT FAST HORIZONTAL LINE ON SCOPE
107 ON THIS TAPE IS
PLOT FAST HORIZONTAL LINE ON SCOPE
108 ON THIS TAPE 1S
PLOYT FAST VERTICAL LINE ON SCOPE




- FILE
oL INEV(T090)
] FILE
+tLINTR]

. FILE
sLISTNG

. FILE
«LOC

. FILE
sL OCATE

. FILE
sLSHFT

* FILE
sLSLINE

® FILE
oL $SS1

] FILE
sMATINY

] FILE

NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.

NO.

Listing of first file of 'fape 1 of
Program Set II (Page 5 of 5)

109 ON THIS TAPE IS

PLOT FAST VERTICAL LINE ON SCOPE

110 ON THIS TAPE IS

LINEAR INTERPOLATION IN A TABLE

111 ON THIS TAPE IS

LIST AUXILIARY INFORMATION FOR AN INDATA-OUDATA TYPE TAPE
112 ON THIS TAPE IS

CORE LOCATION WITH INDEXABLE ARGUMENT

113 ON THIS TAPE IS

LOCATE AND OPERATE SUBROUTINES BY PROXY CALL STATEMENTS
114 ON THIS TAPE IS

LOGICAL SKIFT FUNCTION

115 ON THIS TAPE IS

LEAST SQUARES LINE

116 ON THIS TAPE IS

LEAST SQUARES SHAPER BY SIDEWAYS ITERATION

117 ON THIS TAPE IS

INVERSE OF A MATRIX

118 ON THIS TAPE IS

¢ENC TAPE CARD IN FORMAT(1H®,6X,8HEND TAPE)




FILE

Listing of first file of Tape 2 of
Program Set II (Page 1 of ©)

TABLE OF CONTENTS

NO.

1 ON THIS TAPE IS

sTABLE OF CONTENTS

*MATMLL

#MATML]

#MATRA

sMATRA]

N
aMAXSA
»
eMAXSAM
.

sMDOT

*MDCT3

eMEMUSE

]
sMFACT
[
eMIFLS

eMIPLS

eMISS

sMLISCL

sMLI2A6
[
sMONOCK
]

aMOUY

[ ]

eMOUTA]
]

sMOVE

*MOVECS

sMOVREY

asMPSEC]

sMRVRS

sMSCON]

]
*MULK

sMULLER

FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

~I1
FILE

NO.
NO.
NO.
NO.
NO.
ND.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NG.
NO.
NO.
NO.
NO.
NO.
NO.

NO.

2 ON THIS TAPE IS
SQUARE MATRIX MULTIPLICATION
3 ON THIS TAPE IS
N X M MATRIX BY M X L MATRIX MULTIPLICATION
& ON THIS TAPE IS
MATRIX TRANSPOSE
5 OM THIS TAPE IS
SQUARE MATRIX TRANSPOSE
6 ON THIS TAPE IS
FIND SIGNED OR UNSIGNED EXTREMAL VALUES OF A VECIOR
7 ON THIS TAPE IS
EXTREMAL VALUES OF MATRIX ELEMENTS
8 ON THIS TAPE IS
DOT PRODUCT OR REVERSED DOT PRODUCT OF VECTORS OF MATIRICES
9 ON THIS TAPE IS
UOT PRODUCT OR REVERSED DOT PRODUCT OF VECTORS OF MATRICES
10 ON THIS TAPE I5
OFF-LINE PRINT OF MEMORY USAGE - PROGRAM AND COMMON
11 ON THIS TAPE IS
FACTOR A SYMMETRIC POSITVIVE DEFINITE MATRIX
12 ON THIS TAPE IS
MULTI-INPUT FILTER BY LEAST SQUARES
13 ON THIS TAPE IS
MULTI-INPUT PREDICTOR BY LEAST S5QUARES
14 ON THIS TAPE IS
MUL TI-INPUT SIDEWARDS ITERATION
15 ON THIS TAPE IS
MU TIPLY AN MLI VECTOR BY A FORTRAN FIXED POINT INTEGER
16 NN THIS TAPE IS
CONVERT MACHINE LANGUAGE INTEGER TO EQUIVALENT HOLLERITH
17 ON THIS TAPE IS
CHECK VECTOR FOR MONOTONE INCREASING OR DECREASING BEHAVIOR
18 ON THIS TAPE IS
MATRIX OUTPUT IN G FORMAT
19 ON THIS TAPE IS
OUTPUT A MATRIX AS INTEGERS DEMNSELY PACKED OFF-LINE
20 ON THIS TAPE IS
MOVE A VECTOR TO A DIFFERENT LOCATION
21 ON THIS TAPE IS
MOVE AN ARBITRARY SET OF VECTORS
22 ON THIS TAPE IS
MOVE,REVERSE, CHANGE SPACING, OR CHANGE SIGN OF A VECTOR
23 ON THIS TAPE IS
MAP A SEQUENCE OF NUMBERS INTO AN INTEGER SERIES
24 ON THIS TAPE IS
REVERSE VECTOR OF MATRICES
25 ON THIS TAPE IS
MEAN SQUARE CONTINGENCY AND DEPENDENCY FROM PROBABILITY DENSITY
26 NN THIS TAPE IS
MULTIPLY ANY NO. OF VARIABLES BY A SINGLE FLTG. PT. CONSTANT
21 ON THIS TAPE IS
POLYNOMI AL ROOT FINDER




SMULPLY

eMUVACD
L

aMVBLCK
L
sMVINAYV

aMVNSUM
-

*MVYNT [N
.

*MVSQAV

*sMXRARE
L
SNMZIMC1
L
aNOINT1
&
eNRMVEC
[ ]

eNTHA

SNURINC

.
#NXALRM
.

*ONLINE

*QUCATA

#PACDAT

sPAKN

L
#PLANSP
L

#PLCTVS

aPLTVS1
L

sPLURAS

#PLYSYN
L

«POKCT1

sPOLYCYV

sPOLYEV
.

sPOLYSN

FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

FILE

NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.

NO.

Listing of first file of Tape 2 of
Program Set II (Page 2 of 6)

28 ON THIS TAPE IS
MULTIPLY VECTOR BY FLOATING OR FIXED CONSTANT
29 ON THIS TAPE IS
FAST MOVING SUMMATION OF A FIXED POINT VECTOR
30 ON THIS TAPE IS
MOVE DATA BLOCK
31 ON THIS TAPE IS
MOV ING AVERAGE OF A YECTOR
32 ON THIS TAPE IS
MOVING SUMMATION WITH DIVISION BY A CONSTANT
33 ON THIS TAPE IS
MOV ING TRAPEZOIDAL INTEGRAL OR ABSOLUTE VALUE INTEGRAL
34 ON THIS TAPE IS
MOV ING MEAN SQUARE AVERAGE OF A VECTOR
35 ON THIS TAPE IS
REGION TO MAXIMIZE RATIO OF TwO DISTRUBUTION FUNCTIONS
36 ON THIS TAPE IS
NORMALIZE A VECTOR TO GIVEN MAXIMUM VALUE
37 ON THIS TAPE IS
NORMAL DISTRIBUTION AND DIVISION INTO EQUALLY LIKELY SECTIONS
38 ON THIS TAPE IS
NORMALIZE AND CHANGE MEAN OF A VECTOR
39 ON THIS TAPE 1S
RETURN N-TH ARGUMENT BEYOND THE FIRST
40 ON THIS TAPE IS
CREATE ONE VECTOR FROM ANOTHER WITH NEW RANGE AND INCREMENT
41 ON THIS TAPE IS
SCAN VECTOR FOR POSSIBLE BLOCK OF VALUES ALL ABOVE GIVEN LEVEL
42 ON THIS TAPE IS
OPTIONAL ONLINE MONITOR OF BCD TAPE WRITING
43 ON THIS TAPE IS
FAST AND CONVENIENT DATA STORAGE ON TAPE
4% ON THIS TAPE IS
AEAD EVERY N-TH WORD FROM BINARY TAPE
45 ON THIS TAPE IS
LCALE AND FIX OCATA VECTOR, PACK N DATA PGINTS PER REGISTER
46 ON THIS TAPE IS
FAST TWO-DIMENSIONAL SPATIAL SPECTRUM
47 ON THIS TAPE IS
PRINTER-PLOT OF ARBITRARY SET OF VECTORS
48 ON THIS TAPE IS
PRINTER PLOT OF A SET OF EQUAL LENGTH VECTORS
49 ON THIS TAFE IS
PLURALIZE THE NEXT SUBROUTINE
50 ON THIS TAPE IS
POL YNOMIAL SYNTHESIZED FROM ITS REAL AND COMPLEX ROOTS
51 ON THIS TAPE IS
EVALUATION OF INTEGER SEQUENCE IN GROUPS OF FIVE AS POKER HANDS
52 ON THIS TAPE IS
PERFNXM LONG DIVISION OF TWO POLYNOMIALS
53 ON THIS TAPE IS
CVALUATE A POLYNOMIAL WITH REAL COEFFICIENTS FOR REAL ARGUMENT
54 ON THIS TAPE 1S
POLYNOMIAL SYNTHES!S FROM REAL AND COMPLEX ROOTS

10
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*POMER

sPRBFIT

sPROB2

sPROCCR

*PSQRT

oPWMLIYV

*QACORR

*QCNVLY

*QFURRY

*QIFURY

*QINTR1

*QUFITL

*QXCORR

*QXCOR1

*RDATA

®REFLEC

®REMAYV

*REREAD

sREVER

sREVERS

*RLSPR

sRLSPR2

oRLSSR

®RMSDEV

#RND
]

*RNDV

sROAR2

FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILC

FILE

NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.

NO.

Listing of first flle of lape 2 of
Program Set II (Page 3 of &)

55 ON THIS TAPE IS
RAISE VECTOR TO POWER OR SUM POWER OF DEVIATIONS FROM BASE
56 ON THIS TAPE IS
GENERATE PROBABILITY DISTRIBUTION WITH SPECIFIED MOMENTS
5T ON THIS TAPE IS
SECOND PROBABILITY DENSITY OF INTEGER SERIES AT GIVEN LAG
58 ON THIS TAPE IS
FAST CORRELATIONS FOR
59 ON THIS TAPE IS
FIND THE POWER SERIES
60 ON THIS TAPE IS
PRINT OR WRITE OUTPUTY
61 ON THIS TAPE IS
FAST AUTOCORRELATIONS
62 ON THIS TAPE IS
FAST CONVOLUTIONS FOR
63 ON THIS TAPE IS

LONG SERIES OF FIXED POINT INTEGERS
SQUARE ROOT OF A POLYNOMIAL

TAPE A MACHINE LANGUAGE INTEGER VECTOR
FOR LONG, LIMITED ACCURACY SERIES

LONG, LIMITED ACCURACY SERIES

FAST FOURIER TRANSFORM OF TRANSIENT WITH ARBITRARY TIME ORIGIN

64 ON THIS TAPE IS
QUICK INVERSE FOURIER TRANSFORM WITH ARBITRARY TIME ORIGIN
65 ON THIS TAPE IS
QUADRATIC INTERPOLATION IN A TABLE
66 ON THIS TAPE IS
FIND QUADRATIC WHICH EXACTLY FITS 3 EQUALLY SPACED POINTS
67 ON THIS TAPE IS
FAST CROSS-CORRELATIONS FOR LONG,
68 ON THIS TAPE IS
QUICK CROSSCORRELATION OF MLI TRANSIENTS
69 ON THIS TAPE IS
READ DATA [N GENFRALIZED
T0 ON THIS TAPE IS
REFLECT A FIXED OR FLOATING VECTOR THROUGH A CONSTANTY
71 ON THIS TAPE IS .
REMOVE THE MEAN FROM A FLOATING VECTOR
72 ON THIS TAPE IS
REREAD DATA RECORD AND END FILE MON]TOR
73 ON THIS TAPE IS
REVERSE A VECTOR ELSEWHERE OR
74 UN THIS TAPE IS
FAST REVERSE STORAGE ORDER OF A VECTOR

LIMITED ACCURACY SERIES

FORMATY

IN PLACE

75 ON THIS TAPE IS
REALIZABLE LEASY SQUARES PREDICYOR BY RECURSION, 1-DIMENSION
76 ON THIS TAPE IS
REALIZABLE LEAST SQUARES PREODICTOR BY RECURSION, 2-DIMENSIONS
77 ON THIS TAPE IS
REALIZABLE LEAST SQUARES SHAPER BY RECURSION
78 ON THIS TAPE IS
ReMoS. DEVIATION FROM GIVEN BASE OR FROM TRUE AVERAGE
79 ON THIS TAPE IS
ROUND FLT6G. PT. NO. UP, DOWNy OR TO NEAREST FLTG. PT. INTEGER
80 ON THIS TAPE IS
ROUND, ROUND UP, OR ROUND DOWN A FLOATING VECTOR
81 ON THIS TAPE IS

ROTATE CENTRO-SYMMETRIC O TISYMMETRIC 2~DIMENSIONAL ARRAY

11
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. FILE
sROTAT1

a FILE
SRPLFIMT

. FILE
sRSKIP

. FILE
sSAME

. FILE
sSCPSCL

. FILE
eSEARCH

. FILE
*SEQSAC

] FILE
sSETINO :
. FILE
«SETK

. FILE
eSETK ~11

a FILE
sSETKP

. FILE
oSETKS ~-11

s FILE
sSETKYV

] FILE
sSETKVS

] FILE
eSETLIN

] FILE
sSETLAS

] FILE
sSEVRAL

. FILE
sSHFTR1

. FILE
sSHFTR2

] FILE
*SHUFFL

] FILE
oSIFT

) FILE
aSIMEC

. FILE
sSIZELP

] FILE
sSMPSCN

s FILE
sSPCOR?2

] FILE
sSPLIT

. FILE
sSQRODFR

NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.

NC.

Listing of first file of Tape ¢ of
Program Set II (Page 4 of 6)

82 ON THIS TAPE IS

ROTATE A VECTOR UPWARDS OR DOWNWARDS AN ARBJITRARY AMOUNT

83 ON THIS TAPC IS

REPLACE THE FORMAT OF A SUCCEEDING INPUT OR OUTPUT STATEMENT
84 ON THIS TAPE IS

SKIP FORWARD OR BACKWARD OVER RECORDS ON TAPE

85 ON THIS TAPE IS

ENABLE MIXED EXPRESSIONS IN FORTRAN
86 ON THIS TAPE IS

SCALE VECTOR TO INTEGERS FOR SCOPE,
87 ON THIS TAPE IS

SEARCH A VFCTOR FOR A VALUE
88 ON THLIS TAPE IS

FAST FUNCTIONS FOR SEQUENTIAL
89 ON THIS TAPE IS
INITIALIZE FOR ADDING TO AN INDATA-OUDATA TAPE

90 ON THIS TAPE IS

SET VARIABLES OR VECTORS TO GIVEN VALUES

91 OWN THIS TAPE IS

SET ANY NO. OF VARIABLES EQUAL TO A SINGLE VALUE (FXD OR FLTG)
92 ON THIS TAPE IS

PLURALIZED FORMS OF SUBROUTINES SETK AND SETVEC

CLIPPING EXCESSIVE VALUFS

SINES AND COSINES

93 ON THIS TAPE IS

SET ANY NO. OF VARIABLES EQItAL TO SEPARATE VALUES (FXD OR FLTG)
94 ON THIS TAPE IS

SET ALL ELEMENTS OF VECTOR EQUAL TO A CONSTANT (ANMY MODE)

95 ON THIS TAPE IS

SET ANY NO. OF VECTORS EQUAL TO SEPARATE VALUES (FXD OR FLTG)
96 ON THIS TAPE IS

SET FXD OR FLTG VECTOR EQUAL TO A LINEAR SEGMENT

97 ON TH”S TAPE IS

SET LINEAR VECTORS:; FIXED AND/OR FLOATING

98 ON THIS TAPE IS

OPERATE SEVERAL SUBROUTINES OR ONE SUBROUTINE REPEATEODLY
99 ON THIS TAPF IS
SHIFT VECTOR ELEMENTS ARITHMETICALLY LEFT OR RIGHT
100 ON THIS TAPE (S
SHIFT VECTOR ELEMENTS LO7 " 2LLY LEFT OR RIGHT
101 ON THIS TAPE IS
SHUFFLE A LIST OF INTEGERS FROM 1 TO N
102 ON THIS TAPE IS
FORM A VECTOR BY SIFTING ANOTHER AT EVEN INCREMENTS
103 ON THIS TAPE IS
SOLUTION OF SIMULTANEOUS EQUATIONS AND DETERMINANT EVALUATION
104 ON THIS TAPE IS
FAST MAKE INDEX (8Y INCREASING SIZE) OF ELEMENTS IN A VECTOR
105 ON THIS TAPE IS
UNSCALE OR SCALE VECTOR FOR SIMPSON INTEGRAL AND/CR INTEGRATE
106 ON THIS TAPE IS
SPATIAL CROSSCORRELATION OF 2-DIMENSIONAL SPATIAL ARRAYS
107 ON THIS TAPE IS
SPLIT A VECTOR INTO ITS EVEN AND 0ODD PARTS (OR INVERSE)
108 ON THIS TAPE IS
SUM SQUARE DIF. OF FLTG VECTOR FROM ANOTHER OR FROM A CONSTANT

12




oSQRML]

e
«SQROCT
.
#SQRSLM

aSQUARE

aSRCH1
[

eST2Z

eST2S

»

sSUM

[ )
sSUMDFR
»

oSWITCH

sTAMVL

eTIMA2B

e
aTIMSLB
[

oTINGL

¢TRMINO
.
SUNPAKN
.

SVARARG
.

s¥YDOTYV

sVDVBYYV

oVECOLT

*VOouT

sVPLUSY

sVRSOLT

*YSOUT

SVTIMSY

*+WAC

eWHICH

FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.

NO.

(7094)

FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

NO.
NO.
NO.
NO.
NJ.
NO.
NO.
NO.
NC.
NO.
NO.
NO.
NO.
NO.

NO.

Listing of first fille of Tape 2 of

Program Set II (Page 5 of 6)

109 ON THIS TAPE IS

FAST SQUARE LLEMENTS OF A MACHINE LANGUAGE INTEGER VECTOR
110 ON THIS TAPE IS

SQUARE ROOT OF A FLOATING VECTOR

111 ON THIS TAPE S

SUM THE SQUARED ELEMENTS OF A FLTG OR FXD VECTOR

112 ON THIS TAPE IS

SQUARE ELEMENTS OF FXD OR FLTG VECTOR

113 ON THIS TAPE IS

SEARCH VECTOR FOLx NUMBER, STARTING FROM FIRST OR LAST TERM
114 ON THIS TAPE IS

FAST 3ET VECTOR TO ZERO

115 ON THIS TAPE IS

SET A LIST OF VECTORS TO Z€ERD

116 ON THIS TAPE 1S

SUM ELEMENTS OF FLOATING OR FIXED VECTOR

117 ON THIS TAPE IS

SUM DIFFERENCE OF VECTOR FROM ANOTHER OR FROM A CONSTANT
118 ON THIS TAPE IS

TEST THE CONDITION OF ANY SENSE SWITCH

119 ON THIS TAPE IS

TRIANGULAR AVERAGING, MOVING LEFT £} RIGHT END

120 ON THIS TAPE IS

REAL TIME, TO SPECIFIED ACCURACY, OF GIVEN PROGRAM RANGE
121 ON THIS TAPE IS

FIND OPERATION TIME OF NEXT SUBROUTINE TO GIVEN ACCURACY
122 ON THIS TAPE IS

DEFINITE TRAPEZOIDAL INTEGRAL OF FUNCTION OR ITS MAGNITUDE
123 ON THIS TAPE IS

TERMINATE AN INDATA-OUDATA TAPE

124 ON THIS TAPE IS

UNPACK AND RESCALE A PACKED DATA VECTOR

125 ON 1HIS TAPE IS

ENABLE FORTRAN VARIABLE LENGTH CALLING SEQUENCES

126 ON THIS TAPE IS

DOT PRODUCT OF TWO VECTORS WITH DIVISION BY CONSTANT

127 ON THIS TAPE IS

DIVIDE ELEMENTS OF ONE VECTOR BY THOSE OF ANOTHER

128 ON THIS TAPE IS

OFFLINE VECTOR OUTPUT WITH NORMAL OR LITERAL FORMAY

129 ON THIS TAPE IS

OUTPUT NAMED VECTOR BY NORMAL OR LITERAL FORMAT wITH SPACING
130 ON THIS TAPE IS .

ADD OR SUBTRACT TWO FLOATING OR FIXED VECTORS

131 ON THIS TAPE 1S

OUTPUT VARIABLES BY NORMAL OR LITERAL FORMAT

132 ON THIS TAPE IS

OUTPUT NAMED VECYORS BY NORMAL OR LITERAL FORMATS WITH SPACING
133 ON THIS TAPE IS

MULTIPLY ELEMENTS OF TWO VECTORS FIXED OR FLOATING

134 ON THIS TAPE IS

WIENER AUTOCORRELATION

135 ON THIS TAPE IS

CHOOSE BETWEEN TWO VARIABLES BY A THIRD ONE BEING ZERO

13




. FILE
*WLLSFP

. FILE
SWRTOAT

U] FILE
«XACTEQ

. FILE
*XAVRCE

. FILE
*XDIvV

. FILE
sXDVILCE

. FILE
sXFIXV

. FILE
*+XLCOMN

. FILE
eXLIMIT

. FILE
sXLCCV

. FILE
*X00CLE

] FILE
*XREMAY

. FILE
eXSPECT

. FILE
+«XSQDFR

. FILE
X SQRLT

. FILE
eXVCVEV

. FILE
«EFBCD

] FILE

NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.

NO.

Listing of first file of Tape 2 of
Program Set II (Page © of 6)

136 ON THIS TAPE 15

WIENER-LEVINSON LEAST SQUARE ERROR FILTER OR PREDICTOR

137 ON THIS TAPE 1S

WRITE BINARY DATA ON TAPE

138 ON THIS TAPE IS

SIGN OF UIFFERENCE OF 2 VARIABLES OR O IF SAME INCLUDING SIG:
139 ON THIS TAPE IS

FIND AVERAGE OF FIXED PT VECTOR

140 ON THIS TAPE IS

FXO PT DIVIDE WITH TRUNCATION OR ROUNING TO FORTRAN-II INTEGER
141 ON THIS TAPE IS

DIVIDE A FXD VECTOR BY A CONSTANT

142 ON THIS TAPE IS

TRUNCATE OR [OUND FLOATING PT. NUMBER TGO 1ACHINE INTEGER

143 ON THIS TAPE 1S

FIND LENGTH OF COMMON STORAGE

144 ON THIS TAPE IS

FIND IF ARGUMENT FALLS INSIDE TWO LIMITING VALUES

145 ON THIS TAPE 1S

CREATE VECTOR OF MACHINE ADDRESSES OF VARIABLES IN A LIST

146 ON THIS TAPE 1S

NETERMINE WHETHER FORTRAN-I1 INTEGER IS EVEN OR 0ODD

147 ON THIS TAPE IS

REMOVE THE MEAN FROM A FIXED VECTOR

148 ON THIS TAPE IS

FAST COSINE, SINE TRANSFORMS OF CROSS-CORRELATION FUNCTIONS
149 ON THIS TAPE 1S

SUM SQUARE DIF. OF FXD. VECTOR FROM ANOTHER OR FROM A CONSTANT
150 ON THIS TAPE IS

SQUARE ROOT OF A FIXED VECYOR WITH ROUNDING

151 ON THIS TAPE 1S

OIVIDE ELEMENTS OF TWO FIXED VECTORS WITH OR WITHOUT ROUNDING
152 ON THIS TAPE IS

TEST IF NEXV TAPE RECORD IS END OF FILE AND REPOSITION TAPE
153 ON THIS TAPE IS

*ENC TAPE CARD IN FORMAT(1He,6X,8HEND TAPE)

14
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3. Program Statistics

All of the programs of Set II are subroutines
or functions, and the name of each program coincides with
the name of the entry point to the subroutine or function.
In the case of multiple~entry routines the name of the
program coincides with that of the first entry card in the
deck, and is called the "principal entry”. The total count
of principal and secondary entries is 395.

The program statistics tabulation which follows
provides an alphabetical listing of all entries, with their
secondary entries, transfer vectors, storage requirements,
acceptance dates of symbolic deck, symbolic deck card
counts, binary card counts, authors, and language. The
symbol "M" is used for machine language (i.e. FAP), and
“"F" for PORTRAN. Authors are coded by initials as follows.

AMN Arcadio M. Niell

CP Cheh Pan

EAR Enders A. Robinson

IH Ira Hanson

JC Jacqueline Clark

JFC Jon F. Claerbout

JNG James N, Galbraith, Jr.

JTO J. T. Olsztyn

JTP Joseph T. Procito, Jr.

MIT MIT Lincoln Lab or Computation Center
Staff

RAW Ralph A. Wiggins

RJQ Roy J. Greenfield

SMS Stephen M. Simpson, Jr.
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SRORAGVVBVVERGBRGERNRBERS

e ARCVAN TO CMPARP o

R Y Y Y Y Y YT Y Y Y YT R TYY
ARCTAN .
o ATAN

ARG (SEE LOCATE)

ASPECT .
o COLAPS
« COSP
o DUBLX
« DUBLL
o SPLIT
o RVPRTS
ASPEC2 .
o SEQSAC
o NEXCOS
AVRAGe .
BLKSUM .
800SY .
XBOOSY .
DPRESS -
XDPRSS .

CALL (SEE LOCATE)
CALL2 (SEE LOCATE)

CARIGE .
o (STH)
o (FIL)
CHISQR .
CHOOSE .
CHPRTS .
RVPRTS .
CHSIGNM .
CHUSET (SEE INDEX)
CLKON .
o CLOCK1
o (SPH)
o« (FIL)
cLOCKl (7090)
CMPARL (SEE CRPARY)
CMPARP .
CMPARS

T @ 6 0 o 0 O 0 6 © o O 0 0 6 0 O O 0 o o

> e e e 0 o o o

® ®© o e ¢ ® 9 0 O o ¢ O ¢ O o ° o o

PROGRAM

29

24

34

47

105

17
76

18

46

57

53

® O & © 0 © ¢ 6 0 O 0 O 6 6 O O 6 6 O 0 06 O & o O© O O 6 O o & 0 O O 0 o & O O & 0 O O * O O 0 O O &« O ¢ 0+ o

-
g

STATISTICS

9/ 4/64

9/29/64

3715765

9/29/64

9/ 4764
9/29/64

9/29/64

9/29/64

9/ &4/64

9729764

9/729/64

9/29/64

3715765

9729764

92

536

206

19

169
147

98

a5

84
149

T8

42

148

151

¢ © © 0 O ¢ ¢ O © O ¢ © O O 0 O O O ¢ 6 O ¢ & O O B O O O 0 O O O O s O 6 O 6 O © o O O 6 O O ¥ © 0 0 O v @ 0 0

[ X XX KNI XXX XXX Y Y Y X

e ARCTAN

28408 RABRRERRBRGTERERERS
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RANW

SMS

SMS

JNG

SMS
SMS

SMS

RAM

SHS

SMS

TO CMPARP
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1

S SEERNGRRIGRNORNBRRRRNES PROGRAM STAYISTICS SNTBOANINNENONORNINBERES
* CMPARS TO COSISP » s (CMPARS TO COSISP =
S0 R0ONRINBRRRNGIRTREBENY sSssoNNTERRRRRRRRLIRRRERES

CMPARS (SEE CMPARP), o o o o o
CMPARY . . 50 « 9/ 4/64 . 156 . 4 .~ SMS . M
CHPARL L ] L ] L ] L ] L ] ] L ]
CMPRA o o 18 « 97 4/H4 « 106 2 « RAW . M
XCMPRA . . o o o . .
C"PRFL [ L ] L ] L ] L ] L ]

CMPRFL (SEE CMPRA) . o . . . .
CNTROB o e 550 « 97 9764 + 251 . 27 . SMS ; F

o SETVEC . o . o o o

L ] LOG L ] [ ) L ] * * L ]

* CONTUR L ] L ] [ ] [ ] L ] L ]

3 Exp L ] L ] L ] * L ] L ]

L S‘"E L] [ * * L ] *

« (STH) . . . . . .

L ] (FlL, [ ] L ] L ] L ] L ] *
CNTROWMW o e B8B02 . 9/ 9/64 . 521 . 39 . SMS . F

« RNOON . o o o o o

L ] RNDUP [ ] L ] L ] * L ] L ]

« QUFIT1 . o o o o o

« CUFIT]1 o . . o o

« FASCUB . o . o . .

* RND L ] L ] L ] L ] * L ]
COLASBL . e« 185 . 9/ 4/64 . 124 . 10 . SMS . F

o GENHOI . . . . .

L ] (SPH) L ] L ] * L ] * L ]

L ] (FlL) L ] L ] L ] * [ L ]

e (STH) . . . . . .
COLAPS . . 50 « 9/29/64 . 128 , @ . JC . X
CONTUR o e S5BT7T « 97 9/6&6 « 642 . 29 . SMS . F

« RNDON . o . o . o

L ] RNDUP L ] L ] L ] [ ] * L ]

« (STH) . . . . . .

« (FIL) . . . . . .

« COLABL . . . . . .

L ] ARBCOL * L ] L ] [ ] L ] L ]

o CNTROK . . . . . .

L ] S“lrc“ [ ] - L ] L ] L ] L ]

L ] (SPH) L ] L ] L ] L ] [ L ]

L] XSA"E L ] * L ] L ] * L ]
CONVLY o . 96 « 9/29/64 . 99 . 6 « JFC . F
CONVLV-11] . . 56 « 107 2764 . 149 . 4 o JFCe. M

L ] L] [ ] L ] L ] L ] RAH L ]
COSISP (SEE CONP) o . . . o o




aavERCRaNecLREREREREL OB RL

« COSIS1 TO Cvsour

SRR AGNRRRRRERRRRNRRNRERNS

COSISsl

case
SISp
cosise
COoSTeBL
SINTBL
costax
SINTRX
CNSTBX (SE

CPYFL2

CROSS

CROST

CRSVM

csour

CUFIT1

Cvsout

® & 6 o &6 & 0o & & o & O 0 0 0 O 0 O A& U @ £ O o ¥ O 0 O 0 O O O 0 " Mo O (C & O & O & 6 ° & 0 & 9o 5 0 % a8 o

IXCARG
SPLITY
MOVREYV
CHPRTS
case
SIse
casise

cos
SIN

COSTBL)

(1os) .
(vcoy .
(WRS) .
(RCH) .
(TRCY .
(ETTY) .
(WEF) -
(BSR) .
(ros) .

ST
FDOT

CROSS
REVERS

SETKS
MDOT3
ST¢Z

CARIFE
(SThH)
HRACJ
TFIL)

CARIGE

PROGRAM
406 .
504 .
121 .
178 .
107 .
134
327 .

49 .
158 .
84 .

19

STATISTICS
9/10/64 .
9/729/64 .
/23764 .
9/ 9/64 .
9129/646 .
9729764 .
9/10/64 .
97 &/64 .
9/ &/64 .
9723764 .

264

8718

200

304

87

99

220

127

326
221

.......................................’.'.............

oRENORGERRRRNRRNGRRNRRANRES

=+ COSISl

200800000000 0000000000as

21

27

10

17

.............’a.....................9............d......

RAN

SMS

JFC

RAV

RAW

RAwW

RAW
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S ——— s —




S8 80N40000 000000000 RN

e PRCCOR

70 QXCOR1

[ XX XERXZ2XINI SIS Y N 1)

FASCR1
FASEPL

PSQRT

PWMLIV

QACORR

QLNVLY

QFURRY

QIFURY

QINTR]

QUFIT]

QXCORR

QXCOR1

SQRT

MLI2AG
(STH)
(FIL)
(SPH)

FXOATS
PROCCR
FASCAOR
FLOATA

ALoC

FXOATA
PROCOR
FASCOR
FASEPC
FLOATA

sr2
MOVE
cosisL
SINTBL
XSPECT

CosT8L
SINTBL
cosise
XLoC

RNOUP
QUFIT]

XxLoc

FXDATA
PROCOR
FASLGR
FLDATA

SETKS
IXCARG

® % o & o & & o o 0 0o

® © 0 o & o & 0o 6 O © 0 O O O 0 ¢ O O & O O 0 O & O 9 0 O 0 O & O 0 o O 0 o 0o 0 o o .

PROGRAM

155

iro

W 8 e e e o o 3 o

207

569

244

280

229

79

283

502

(V&
—

STAVISTICS

10/ 5764

G129’64

9/29/64

9729784

)

‘l
')

9764

9/29/64

97 4/64

9/ 4/64

9/29/64

3715765

91

142

184

294

181

206

192

200

249

198

¢« & 0 & & & 0 & & & & & 0 o 6 * 0 0 0 0 0 6 0 o 0 o

SR 0RRRRRRRRRRBRLDRES

¢« PROCOR TO QXCOF:

[ Z XXX R RIS RIS LSRN R BN X ¥

15

11

27

13

14

12

15

25

® & O @ 8 & O & & & O 0 O O O 5 4 6 O B B O O 6 " OO PSP " O O e O s O " 4" O O g 00 0 0 0 0

JFC

SMS

SNHS

SHS

SHS

SMS

JTP

SMS
SNS

RAW




it

(XX Y Y Y Y Y Y Y Y Y Y Y YR I X L) PROGRAM STATISTICS 282000 000000000RCR0CRRRRRS
e QXCOR1 TO RLSPR2 = e QXCOR1 TO RLSPR2 =
S0 0CRGLABRNRRRRORQEB RO T8 20 0QCRBRRRRRERRRRNRS
o LIMITS . o o 8 . .
L ] Srl [ ] * L] L] L] [ ]
[ ] REVERS [ ] L ] [ ] [ ] [ ] L ]
L ] PROCOR L ] L ] L ] L ] L ] *
[ ] FASCRl [ ] [ ] -* [ ] [ ] [ ]
[ ] F\SEPI [ ] L ] L [ ] [ ] [ ]
ROATA . e« 645 . 3/15/65 + 396 . 31 . RAW . F
L ] SETUP [ ] L [ ] L] L ] L]
o RETURN . o . . o o
« IXCARG . o . . . .
L ‘YSH) [ ] L ] L ] [ ] L ] L ]
L ] ‘RtN’ [ ] [ ] L] L ] L ] *
L ] ‘st”, ® [ ] L ] [ ] L ] L
[ ] ‘FlL, [ ] [ ] [ ] [ ] L] [ ]
L ] HVTOIV [ ] L ] L ] L ] L ] *
L ] IVTOHV L ] L ] L ] L] L ] L ]
« CMPRA . o o o o
[ ] ‘RG [ ] L ] [ ] [ ] L -
L ] lNr”OL L L [ ] [ ] [ ] [ ]
[ ] STORE L J [ ] [ ] [ ] [ ] L
REFIT (SEE SPLIT) . o o o . o
REFLEC o o 28 « 9/29/764 . 108 . 3. SM . M
XRFLEC . . . . . . .
RE!N ‘SEE A"PHZ, L L ] L ] L ] * L ]
REMAV o . 36 « 9729764 . 106 . 3 o SMS . M
REREAD . e 1164 . 9/ 9/64 . 283 . T o RAW . M
EOFSET L ] ‘ION, L J L] L ] * [ ] L ]
ENOFIL . (RDS) . o s o o .
(TSH) .« (RDC) . . o o . o
(TSHM)} ., (RCH) . o . o . .
L ‘TCO, [ ] L ] L ] [ ] [ ] L ]
« (VTEF) . s . s o o
L ] Exlr L ] L [ ] L ] L ] L ]
L ] ‘RER, L ] [ ] [ ] L ] L ] [ ]
RETURN (SEE LOCATE), . . s o o
v TUER o o 30 « 9729764 . 98 . 3, SMS . M
REVERS o . 29 « 9729764 . 17 . 3 « RAW « M
RLSPR . e 142 . 107 5764 . 121 . 8B « RAW . F
L ] FDOIR L ] [ ] L ] L ] [ ] L ]
RLSPR2 o e 100 . 97 9766 « 281l « 34 . RAW . F
« IXCARG . . . . . .
L] Stz [ ] * L ] L] L ] L]
L ] MOVREV L ] [ ] L ] L L ] L ]
[ ] Dnrp L] L ] L ] [ ] L ] L]




eetacRgeaRRRROEGOERRRRRLES

¢ RLSPR2 TO SEARCH

([ EXEERREIXEINEY YIRS RN YN X J

RLSSR

RMSDAV (SE

RMSCEV
RMSDAY

RND
RNODUP
RNODDN

® o 8 ® o & o ° Me e s & o s o

RNDON (SEE

RNDUP (SEE

RNDV
RMNOVUP
RNDVDN

RNOVDN (SEE

RNDVUP (SEE

ROAR2 .
ROTAT] .
RPLFEMT .
RSKIP o
RVPRTS (SEE
SAME o

XSAME .
SCPSCL .
SEARCH .

MATML3
00TJ
SIMEQ
FOOTR

RMSOEV)

SQR T

RND)

RND)

RND
RNOUP
RNOON

RNDV)

RNDV)

MATRA
MOVREY
REVERS

(10s)
(TRC)
(vco)
(TEF)
(RDS)
(BSR)

CHPRTS)

PROGRAM

82

50

15

34

174

46

17
37

33
25

33

STATIS(ICS

9723/64

9/ 4/64

9/29/64

9/29/64

9710764

9/ 4/64

9/729/64

9729764

9729764

9729764

9/29/64%

115

160

79

118

114

110

85

90

40

111

95

L A X2 XX R X 2T X X N Y Y YN Y YNy

& RLSPR2

RAW

SMS

RAMW

SMS

RAW

RAWS
JC

SMS

RAW

JFC

SMS
RAW

TO SEARCH

® & © o » o o e & o o 9 e @ o o ® & o o L] * o L] o ° L e o L] e o e o o




® SECSAC TO SETVEC

SEQSAC .
NEXCOS .
NEXSIN .

SETAPT (SEE

SETEST (SEE

SETINO .
SETK .

SETKS .

SETVEC .
SETXK -1I1 .
SETKP .

SETVCP .
SETKS (SEE
SETKS ~11 .
SETKYV .
SETKVS .
SETLIN .

XSTLIN .
SCTLNS .

SETSBY (SEE
SETUP (SEE
SETVCP (SEE

SETVEC (SEE

coas
SIN

INDEX)
INDEX)
XLIKITY
(RWT)
(7s8)

(RLR)
FSKIP

SETUP
STORE
RETURN

SETK
SEVVEC
SETK)
SETUP
ARG

STORE
RETURN

SETLIN
XSTLIN

LOCATE)
LOCATE)
SETKP)

SLTK)

[ ] [ ] [ ] [ ] 1 4 L] L] L ] [ ] L [ ] [ ] o & o L ] L ] [ ] [ ] e o e [ ] ® o o L ] [ ] [ ] [ ] L ] s & o @ o & o L ] [ ] e e o @ ® o L ] ® o ® o [ L ® o

94

84

37

63

40

91

15
25
217

39

PROGRAM

STATISTICS

9/ 8/64

9/ 8/64

9/29/64%

9/29/64

9/29/64%

9/29/64

9729764
9729764

9/29/64

9729764

218

92

190

73

124

86

75
106

95

124

*  SEQSAC

SRRV AURIIRROAES

L [ ] L] L ] [ ] [ ] [ ] * L LJ [ ] L] ® 4 o a L ] *® & o o o L ] L . * @ o o e e o O e & o & & @ ¢ o o * o L ® & & ® & o & o L

SMS

SMS

SMS

SMS

SMS

SMS

SMS
SMS
SMS

SMS

TO SETVEC

[ ] [ L [ ] L [ ] L ] L L ] . L ] [ ] ® o o L * & o * @ L ] L] [ ] [ ] L] L L ] L] L * & o o ® o e o * @ [ ] ® o [ ] ® @ L ] L] h ] ® o e @ o L ]

- P o e —




S0 sOBBEGRIRORERRRERRRES PROGRAM STATISTICS S BB EBRRRRRRRRRRRRRERRE.

SINVBL (SEE COSTBL).

SINTBX {SEE COSstbL).

SISP {SEE COSP)

e SEVRAL TO SQk00T = e SEVRAL TO SQROOT =
0880800000000 RRRRARAS 200800000 CRRRRRRORGARRRYS
SEVRAL . « Gl6 9/29/64 949 . 22 SMS . M
PLURAL . LOCATE . . .

'**DO** . WHERE . . .

..'F.' L ] L ] L ] L ]

SHFTR1 . . T0 9729764 158 . 5 SMS . M
SHFTR2 . . T2 9/29/64 163 . 5 SMS+, M

L] L] L] RA“ L]
SHUFFL . « 101 9/ 8/64 125 . 6 SMS . F
« GETRD1 . . .
L] SEARCH [ ] L] L]
o SIZEUP . . .
SIFT . . 30 9/ 4/64 118 . 3 SMS . M
SINMEQ . o b4] 97 9/64& 842 . 24 JT0¢. M
DETRM . . . AMN+,
[ ] [ ] L] R‘“

e @ & © © © o o © o ©o ©° © s o O ©° o 5 o & o ° O S 0o o o o ° 0 o o o o O O o o &6 9 6 5 O b 0O O 0 0 0 0o ° 9 o
[--]
e &6 8 &6 &6 © ¢ & 3 &6 © A O 6 5 © & & &6 6 0o 2 & 0 O &L & o O ©° & 0 6 O & 0o O o 6 6 6 & O 0 6 9 O O O 6 s O 0 s 0o

SIZEUP . . 136 . 3/15/65 . 247 RAWS. M
STZUPL . . SMS .
SIZUPL (SEE SIZEUP). . .
[ ] ® [ ] [ ]
SMPRDV (SEE PONER) . . .
SMPSON . . 317 . 9/ 4/64 « 197 . 17 . ING « F
SPCOR2 . . 291 . 9/ 8/66 . 181 « 15 « RAW « F
T XLOC . . .
. STZ . . .
- EXDATA . ) .
. QXCOR1 . A .
. FLDATA . . .
SPLIT . . 226 . 9/29/64 . 395 . 13 , SMS . M
REFIT . . . .
SQROEV (SEE SQROFR). . .
SQROFR . . 36 . 9/29/64 . 111 « 3 . SHS . M
SQRDEV . . . .
SQRMLT . . 55 . 9/29/66 . 128 . & . SMS . M
SQROOT . . 24 . 9/29/64 83 . 3 . SMS . M
~ SORT . . .
35




(I X Y Y Y N YN Y Y Y Y YYRYY Y} PROGRAM STATISTICS 200000000 RCRRARRRRRRRERS

STEPL (SEE DELTA)

STEPR (SEE ODELTA)

* SQPSUM TO TINGL . ® SQRSUM TO TINGL U
A%0s0cssssssnnsssnss e essscsstcdensseenoRRERRS
SQRSUM . o 36 9/29/764 107 3 SMS M

XSQSUM . .
SQUARE . . 32 9/259/64 111 3 SMS M

XSQUAR . .
SRCH1 . . 93 9/ 8/64 93 6 RAW F

o XACTEQ .

STEPC (SEE DELTA) .

{STH) (SEE ONL INE) .
(STHD) (SEé ONLINE):
(STHM) (SEE DNLINE’:
STORE (SEE LOCA?E!:

. L[] . [ [ ] [ ] e e L ] L ] e o o L] L] e o e o o L ] e o * o [ ] [ ] [ ] [ ] [ 3 e & o [ ] e ¢ o e o L e o L] L] e o L] e @ L] e e e o [ ]
® 0 e & & 0 ¢ ¢ & ¢ 0 0 O & 0 & & 0 o 0 O 9 O O B 90O 0O 0 0N P P e 0000 e o o 0 0 0 o s 0
L ] L] [ ] L [ ] L] L] [ ] e o e o e o [ ] e @ L ] e o o o o e o o o L ] L ] [ e o & o o e o L] e o o e e e o L ] L L e o » * % [ [ ] [
[ ] L e o L ] [ ] [ ] [ ] ® e e o e o [ ] e o L] e o e o o e ®& ¢ o o e [ ] L ] e o o L] e o L ] e o [ ] o e e e e o L ] e o ] e o L [ ] L

STZ . o 14 9/29/64% 60 2 JFC M
STLS . . 24 9/723/64 97 3 SMS M
suBk (SEE ADOK) .
SUBKS (SEE ADDK) .
SUM . . 23 9/29/64 92 3 SMS M
XSUM . .
SUMCEV (SEE SUMOFR).
SUMDFR . . 44 9/29/64 156 4 SMS M
XSMDFR . .
SUMDEYV . o
XSMOEV . .
SWITCH . . 15 9/ 4/64 84 2 SMS M
TAMVL . . 63 9/ 4/64 189 5 SMS M
TAMVR . .
TAMVR (SEE TAMVL) .
TIMA28 . o 124 9/ 9/64 258 8 SMS+, M
. . RAW .
TImSuB . « 229 9/ B/64% 450 13 SMS+, M
INTMSB , TIMAZ28B . RAW .
TINGL . . 43 9/ B/64 147 4 SMS . M

TINGLA

3t




4980000000000 c00nr3R AR

¢« TINGLA TC WAC

4890200003000 00000R0R0S

TINGLA (SEE

TRMINO :
{TSH) (SEE
{TSHM) ISEé
UNPAKN :
VARARG :
vDoTYv :
vOovByYv :
VECQUT :

VINOEX (SEE
VMNUSVY (SEE

vour

VPLUSY
XVYPLSY
VMNUSY
XVMNSY

VRSOUT
vSourt
VTIMSY

XVTIMSY

WAC

TINGL)

XLIMIY
OUDATA
FSKIP
(RWT)

REREAD)

REREAD)

FMOFMT
RPLFMT
(STH)
(FIL)

INDEX)
VPLUSV)
CARIGE
HRACJ
(STH)

(FIL)
VECOUT

CARIGE
VECGUT

vour

e @ 0 @ & © o & & & O o & & O o & © O g & & O g O & 9 6 O & & 0 O O O e & & & > e O & o O o O 0 6 e 0° ° e

PROGRAM

617

78
44
25
22

66

104

34

47

37

34

107

[V}
<3

STATISTICS

9/ 4/64

9/ 9/64&
9/29/64
9/ 4/64%
9/2976%

9729764

9/29/64

9/29/64

9/29/64

9729764

9729764

9/29/64

17

150
132
121

90

91

111

127

138

125

112

83

(AAAZAR AR XX AN R E N X XY X J

® TINGLA

SMS

JFC
JFC
SHS
SMS
SMS

SMS

SMS

SMS

SMS

SMS

JFC

T0 WAC




PROGRAM

8388000508080 0030308 8088

*  WHERE T3 XDPRSS »

SessadssastsRasRRRRRRRES

WHERE (SEE LOCATE)

WHICH
XWHICH
WLLSFP 217
FOOTR
FDOT
MOVE
WRTOATY 17
(10S)
(7€)
{WRS)
(RCH)
{TRC)
(ETT)

XACTEQ 11

XADDK (SEE ADDK)
XADOKS (SEE ADOK)

XARG (SEE LOCATE)

XAVRGE 34

XAVRGR X0lv

XDIVR

XAVRGR (SEE XAVRGE)
X800ST (SEE 8OOST)
XCMPRA (SEE CMPRA)
XDANL (SEE ADANL)
XOANX (SEé ADANL )
XOELTA (SEE DELTA)
XOFPRS (SEE DIFPRS)

Xolv .
XDIVk .

27

XDIVK (SEE ADOK)
XDIVKS (SEE ADDK)
XDIVR (SEE XDIV)

XDPRSS (SEE BOOST!

........00.0..00.0..0.0......t..............0'..000..'

STATISTICS

97 4/64

10/ 6/64

9/ B8/64

9/ 4764

9/29/64

9729764

17

264

126

76

104

109

..t‘...0...0..000.00...0.00..0...0.00.00...00..0..00....

¢ KHERE

2580858830080 0808830800a00

11

SMS

RAMW

RAW

SMS

SMS

SMS

T0

Q..................'..0.....0.....00.....Qﬂ......‘.0...

XDPRSS




SRRV RIVNCRIRNERTRRNNES

= XDVIDE TO XSPECT

(I XXX XIRZZAAIRZ IR A X Q)

XDV IDE

XDVIDR

XDV IDR
XCVRK
XDVRKS
XFIxM
X INDEX
XLCOMN
XLIMIT
XLOLv
XLSHFT
XMLPLY
XMULK
XMULKS
XNAME
XNARGS
XNTHA
XNTSUM
X00ZE

XREMAV

XRFLEC
XSAME
X SMDEV
XSMDFR

XSPECT

(SEE
(SEE

{SEE

e & o o o o * Mo

X0lv
XDIVR

XDVIDE)
ADDK )

ADDK)

LOCATE)

LSHFT)
MULPLY)
ADDK)

ADDK)

LOCATE).
LOCATE) .

NTHA)

INTSUM)

XAVRGR

EFLEC)

SUMDFR)

SUMDFR)

SPLILT
COSISP
REFIT
XLoC
KOLAPS
CHPR1S

SAME) .

PROGRAM

33

31

14
25
24

31

523

® @6 © ¢ @ » 6 O O o O ¢ ¢ o ® ° © ¢ O O 0 9 S O O & O 6 O O 0o © o H O O O ¢ o O & O O O » O O O o & O o o v o »

W
O

STATISTICS

9/29/64

9/29/64

9/ 4/64

9/ &/64

9/ 4/64

9/ &4/64
9/29/64

9/7°9/64

105

98

76

101
100

61
112

239

® © 0 © O © @ o o O 6 6 & » & 6 ©* o S & & 0 o & o & O & 0o & O S o 0o O & O & 6 s O O O O & 6 0 O s O o O o O &

(2 2222222222222 2222220 2R ]

*« XDVIDE

( X XAXEXEIXREAZAZR 2RSS X )

26

® O 0 © & © o 0 O o & 5 © & 5 O O & 6 » S 0 O 6 S > > O 0o o O &6 O 9 0 O 0 O ¢ 4 O O o O O 0 & O 0 6 6 ¢ O O v 0

SMS

SMS

RAN

SMS
SMS

SMS
SMS

SMS

70

XSPECT




& XSCDEV

YUV ERRERNNNNBNBRBRRRRRRRE PROGRAM STATISYICS 28 R0ARRARRRRRRRRRRERNERS

TO (EFBIN o e XSUDEV TO IEFBIN =

NNERANNNERNBLNORINGRENRS SR0R0000000000RRRRRRRREY
XSQOEV (SEE XSQOFR). . . o A .
XSQDFR [ L] 37 L] 90’29’64 ° 113 [ ] 3 o SHS )
XSQDEV L ] L L ] L ) L ] L] L )
XSQRUT o o 37 « 9/29/764 - 103 , 3 . SMS ,
L ] levR L ] * L ] * L ) L )
* SQRT L ] L ] [ ) [ ) L ] -
XSQSUM (SEE SORSUM). o o o o .
XSQUAR (SEE S5SQUARE). . o . o o
XSTEPC ¢ € DELTA) . . o o o o
XSTEPL (SCE DELTA) . o . o o o
XSTEPR ‘:)»..C DELIA’ L) . . . . .
XSTLIN (SEE SETLIN). o o o N o
XSUBK ( SEE ADUK ’ L ] L ] L ] L ] L ] L ]
XSUBKS (SEE Aooy ! L ] L ] L ) L ] L ] L ]
XSUM {SEE SUN) . o o o o o
XVORBY (SEE xvovev). o . . o .
xXvovysy . o 36 . 9/29/64 . 109 . 3 . SMS .,
XVDRBV L ] xDlv L] L ] L ] L ] L ] L )
* xalVR L ] L ] L ] L ] L ] *
XV"NSV (SEE VPLUSV’Q L ] L ) L ] L ] *
XVPLSV (SEE VPLUSY). o o o o »
XVTMSV (SEE VVIMSV). . o o o .
XNHICH (SEE WHICH) . . o o . .
ZEFBCD o o 56 « 97 8/64 « 129 . 4 + JUNG .
ZEFBIN . (10S) . . . o . .
L ] (Ros’ * L ] L ) * * L ]
* ‘RCH, L ] L ] L ] L ] L ] L ]
L ] (TCO’ L ) * L ] L ] L ] L ]
« (TEF) . . o o . .
L ] (TRC’ L ] L ] L ) Qo - L ]
A (BSR, L] L ] L ] L ] L ] L ]
ZEFBIN (SEE [EFBCD). o . . . .

40
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4, Conventions Used in Program Writeups

The general format of preparation of symbolic
decks we have adhered to is illustrated by the sample list
ings shown on the next few pages for the two very short
routines CONVLV and RND (File 28 of Tape 1 and File 79 of
Tape 2). In all cases the general sequence is 1) Control
Cards, 2) Subroutine or Entry cards, 3) Commert cards
giving Abstract (including language, equipment, length,
speed, and authcr), 4) Comment cards giving Usage (including
FORTRAN usage, transler vector, input-output descriptions,
&end examples), and 5) Programn proper. All cards are
serialized after the first one, in columns 76-79. The
following observations should assist the interpretation of

our comment cards.

1. All programs are designed to operate under
the FORTRAN-II system.

2. In general we adhere to FORTRAN conventions
in naming fixed, floating point, octal, and
hollerith variables regardless of whether the
program ie FAP c¢r FORTRAN, h1i8 convention
should always be assumed for subroutine argu-

ments unless otheiwise noted.

3. The term "FORTRAN INTEGER" or PORTRAN-IJ INTEGER"
or sometimes just "INTEGER" is used to refer
to a fixed point inleger in the deccement
(binary point between bits 17 and 18,

41
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»

Samplc program listings

) CONVLY (SUBROUTINE) 9729764 LAST CARD IN DECK IS NO. 0098
L] LABEL 0001
CCONVLYV 0002

SUBROUTINE CONVLVILX,XX,LY,YY,CC) 0003
c 0004
c ~===ABSTRACT-=~~ 0005
C 0006
C TITLE - CONVLY 0007
c COMPLETE CONVOLUTION OF TWO TRANSIENTS 0008
c 0009
C CONVLY CONVOLVES TWO TRANSIENTS, X(I) I=0ylpeeceslX-1 0010
C AND Y(I) 1209lseeaeslY-1 , TO PRODUCE THE COMPLETE 0011
c CONVOLUTION FUNCTION 0012
c 0013
c LX~-1 0014
c ClI) = SUM ( X(Jlev(l=-J) } 0C15
c J=0 0016
c o017
Cc FOR I = Oslsece gl XeLY=-2 ools
c WHERE 0019
c LX AND LY ARE INPUT PARAMETERS 0020
c Y(K) IS ASSUMED = 0.0 FOR K QUTSIDE OF 0021
c THE RANGE 0 TO LY-1 0022
c NOTC THAT THE CONVOLUTION IS INDEPENDENTY OF THE ORDER 0023
c OF THE INPUTS X AND Y. 0024
c 0025
c TECHNIQUE USED IS AN ALGORITHM BASED ON ANALCGY TO N026
c MULTIPLICATION OF POLYNOMIALS 0027
c 0028
C LANGUAGE - FORTRAN [l SUBROUTINE 0029
C EQUIPMENT ~ 709 OR 7090 (MAIN FRAME ONLY) 0030
C STORAGE = 96 REGISTERS 0031
C SPEED = ABOUT .49 o (LX®LY) MILLISEC ON THE 709 0032
c ABOUT .082 & (LXeLY) MILLISEC ON THE 7090 0033
C AUTHGR - Jeo CLAERBOUT 0034
c - 0035
C ~===USAGE-=~~ 0036
c 0037
C TRANSFER VECTOR CONTAINS ROUITNES = (NJUNE) 0038
( AND FORTRAN SYSTEM ROUTINES - (NONE) 0039
c 0040
C FORTRAN USAGE 0041
c CALL CONVLVILX,XX LY,YY,CC) 0042
C 0043
C INPLTS 0044
c 0045
C LX IS NO. OF TERMS IN X VECTOR 0046
c MUST EXCEED 2ERD (PROGRAM EXITS [F ZER(O OR LESS) 0047
c 0048
c xXX(1) IZlyseeeslX CONTAINS X(O0O)jyeeeoX(LX=1) RESPECTIVELY 0049
C 0050

42
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(g OO0

c

Sample program listings

LY IS ND. OF TERMS IN Y VECTOR
MUSLT EXCFED ZERO (PROGRAM EXITS IF ZERO OR LESS)
Yyl [2leealY CONTAIMS Y(O)peooyY(LY-1) RESPECTIVELY
EQUIVALENCE (XX,YY IS PERMITTED
ouTPUTS
el [21yeeaplXtLY-1 CONTAINS ClO)yeeesCILXOLY-2) RESPECTIVELY
WHERE C(I) IS GIVEN IN ABSTRACT
EXAMPLES

l. SHOWING REVERSIBILITY OF X AND Y
INPUTS - LX = 3 XX{leeosd) = 10120130
LY = 2 Y¥({leao2) = 100110

USACE = CALL CONVLVILX,XXoLY,YY,CC1)
CALL CONVLVILY,YY,LXoXX,CC2)
CUTPUTS = CCllleced) = CC2(leeeh) = 10492109324, 3.

2. ILLEGAL INPUI CASES (NO 0OUTPUT)
INPUTS = SAME AS EXAMPLE 1. EXCEPT START WITH OUTPUT VECTORS
CLEANED, I.E. CCl(leeod) = CC2(leee- > 00'00'0.100
LSAGE = CALL CONVLV(=2,XXsLY,YY,CCl)
CALL CONVLVILXyXX,0,YY,CC2)
CUTPUTS = CCl(lece®) = 0.0y0e304,0, {ILLEGAL LX)
CC27{leee®) = 0090690690, {ILLEGAL LY)

PROGRAM FOLLOWS BELOW

DU'.#Y DIMENSION STATEMENTS
DIMENSION xX(2),YY(2),CC(2)
CHECK LEGALITIES
IF (LX) 9999,9999,10
10 IF (LY) 9999,9999,20
CLEAR OUTPUT VECTOR
20 LCsLXeLY-1
00 30 I=i,LC
30 CC(I)=0.0
CONVOLVE
00 40 (I=1,LX
00 40 Jsl,L¥
K=]eJ
40 CCIK=1)=CCIK=1)&XX(L)oYY(J)
EXIT
9999 RETURN
END
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0051
0052
0053
0054
0055
0056
0057
0058
0059
0060
0061
0062
0063
0064
0065
0066
0067
0068
0059
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
0082
0083
0084
0085
0086
0087
0088
0089
0090
0091
0092
0093
0094
0095
0096
0097
0098
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Sample program listings

RND (FUNCTION) 9/29/64% LAST CARD IN DECK IS NO. 0078
FAP 0001
0002
COUNT 60 0003
LBL RND 0004
ENTRY RND F(Y) 0005
ENTRY RNOUP F(Y) 0006
ENTRY RNOON  F(Y) 0007
00C8
===-ABSTRACT==== 0009
0010
TITLE - RND + WITH SECONDARY ENTRY POINTS RNDUP, RNDDN 0011
ROUNDS FLTG. PT. NO. UP, DOWN, OR TO NEAREST FLTG. PT. INTEGER 0012
0013
RND ROUNDS A FLOATING POINT NUMBER TO THE NEAREST FLOATING 00l4
POINT INTEGER. 0015
0016
RNDUP ROUNDS A POSITIVE (NEGATIVE) FLOATING POINT NUMBER 0017
TO THE NEXT HIGHER (LOWER) FLOATING POINY INTEGER. o018
0c19
RNDDN ROUNDS A POSITIVE (NEGATIVE) FLOATING POINT NUMBER 0020
TO THE NEXT LOWER (HIGHER) FLOATING POINT INTEGER. 0021
0022
LANGUAGE -~ FAP, FGRTRAN I] FUNCTION 0023
ECUIPMENT - 709 OR 7090 (MAIN FRAME ONLY) 0024
STCRAGE = 15 REGISTERS 0025
SPEED = 26 MACHINE CYCLES FOR RND 0026
AUTFHOR = R.A. WIGGINS, 1579762 0027
0028
-==USAGE===-~ 0029
0030
TRANSFER VECTOR CONTAINS ROUTINES - NONE 0031
AND FORTRAN SYSTEM ROUUTINES - NONE 0032
0033
FORTRAN USAGE 0034
X1 = RNDF(Y) 0035
X2 = RNDUPF(Y) 0036
X3 = RNDDNF(Y) 0037
0038
INPLTS 0039
0040
Y IS A FLOATING POINT NUMBER 0041
MUST BE LSTHN= 10.se9 0042
0043
OUTPUTS 0044
0045
X1 IS A FLOATING POINT INTEGER 0046
0047
X2 IS A FLOATING POINT INTEGER 0048
0049
X3 IS A FLOATING POINT INTEGER 0050
4y
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Sample program listings

) 0051
¢ EXAMPLES 0052
. 0053
* 1. INPUT - Y=x]104.2 0054
. CUTPUTS - X1=104. X2=105. X3=104. 0055
. 0056
¢ 2, INPUY - ¥=,5 0057
L CuTPUTS - Xl=1. X2=1, X3=0. 0058
U 0059
e 3, INPUT - Y==49,7 0060
. CUTPUTS - X1=-50. X2=-50. X3=2=49, 0051
. 0r 62
L] ‘o ‘NPUT - Y".OISQ ’ 63
. CUTPUTS - X1=1015. X2=1015. X3=1015. .Ub4%
. 0965
B8CI 1. RND 0066

RNCUP TM] A 0067

FAD =01777717727 77 0068

FAD 2,5 0069

RNCON UFA 0233000000000 0070

FAD =0233000000000 0071

TRA 144 0072

A FSA 20177171170 0073

FSb x5 0074

TRA RNDDN 0075

RND T™] Ael 0076

TRA RNDUP +2 0077

END gors
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maximum magnitude = 217«1).

The term "MACHINE LANGUAGE INTEGER" or "MACHINE
INTEGER", or sometimes "MLI" is used to refer to
fixed point integers in the address (binary

point beyond bit 35, maximum magnitude = 235-1).

'The terms "LSTHN" and "LSTHN=" are equivalent
to "<" and "<". The terms "GRTHN" and "GRTHN="

are equivalent to ">" and ">",

The names of all our subprogram-type routines
(subroutines, functions) are always the same as
their entry point (in the case of multiple entry
point routines the first entry point listed 1is
equated with the name), A serial number "-II"
or "-III" following the name indicates that this
program 1is one of a series, all of which have
1den§1cal calling sequences and essentially the
same functions, but the user mus. choose the
appropriate one in terms oi his requirements.

A "(709)" following the name indicates that this
routine can only be used on the 709, A "(7090)"
indicates the program works on either the 7090 or
the 7094. All the routines without such speci-

ficatlion can be used on any of the three machines,

Expressions appearing under "ABSTRACT" may deviate
from FORTRAN conventions. The emphasis here hus

been to produce expressions which are visually
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4.

10.

11.

close to those of ordinary mathematics.

In the listings of required routines as found in
the transfer vectors we list separately the FOR~
TRAN system routines (which can be ignored) and
non-FORTRAN-system routines (which cannot be ig-
nored). All of the non-FORTRAN system routines
required are included somewhere in the program

" or

set. In this connection the word "NO
“(NONE)" means "none required" and does not refer

to routines by those names.

It should be stressed that the transfer vector as
listed is only the first level of subprogram re-
quirements and the subprograms listed should be
checked for further subprogram requirements. The
table in Section 3 is probably the most rapid and

accurate for determining the complete requirements.

In the usage of these programs it should be as-
summed thav none of the subprogram arguments can
be safely equated (either by equivalence statements
or repeated use of the same name) except as spec-

ifically noted.

The numerical examples given involve some nota-
tion conventions which should be fairly obvious.

Thus

A) "IX(1...5) = 2,4,6,8,10" or
"1x(1,2,...,5) = 2,4,6,8,10" stands for
"1x(1) = 2", "IX(2) = 4," etc.
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12.

i3.

14,

B) "OCT" stands for octal data

C) "MLI" is machine languape integer
The representation of hollerith data is not too
satisfactory or consistent as given here. In
most cases we use either

X(1...) = 6H(something)

6Hsomething

to imply that the "“something" is a string of hol-
lerith characters stored 6 to a register (i.e.
FORMAT(A6)). However, in some cases the "some-
thing" may be split into groups of six charac-
ters separated by commas to conform to a rep-
resentation such as A) above. The reader will

have to use his Jjudgment from the context.

In the examples, if no "USAGE" is given, the user
is to assume that, following the setting up of the
"INPUTS", a “CALL" statement is to be executed in
the exact literal form as given under "FORTRAN
USAGE".

In the case of programs with scope output, blank
comment cards are inserted at appropriate places
in the example outputs so that photographs of the

actual outputs can be pasted there on the listings.

Instructions equivalent to the linkage director have
been inserted in many of the FAP programs so that
they may operate properly with systems which do

not have the standard error procedure. The pro-

Lg




grams will of course, operate with systems
which do have the standard error procedure op-
tion operative but the error tracing scheme will
not be able to function completely since 1index
register four will be stored in the "artificial
linkage" director rather than in the one con-
structed by the assembler. In many cases the
error procedure may be made completely operative
by removing the PZE O and BCI 1, NAME cards
appearing at the beginning of the program.
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5. Magnetic Tape Copies

duction

1.

Se

The following steps have been taken in the pro-

of the master tape from which copies will be made.

All programs to be included had special test pro-~
grams written which tested, among other things,
all examples given in the program comment cards.

These tests were passed individually.

The symbolic decks were divided into groups,

each group being loaded on a separate tape,

Each such tape was then serialized and dated by a
special program and then the serialized tapes

were compiled to produce sets of binary decks,

The binary decks thus compiled were rerun through
the test programs, and the test results compared

with earlier test results.

The serialized tapes were merged by program

to form the master tape.

The master tape was then compliled and the binaries
from this compilations compared by the 519 repro-
ducing punch against the binary decks used in
step 4.

VELA UNIFORM assoclates desiring a copy of these programs

should write thelr request to
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Headquarters, USAF/AFTAC
VELA Selsmological Center

Washlngton 25, D. C. 20330
ATTN: Major J. J. Connor

The letter should request

“MIT Geophysics Program Set II".

By separate mail the requester should also send two
2400' blank tapes.
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6. KWIC Index to Programs

The remaining pages are a KWIC (Key Work in
Context) index of the 267 programs in the progrem set
(produced ty the routine ROKWIC). Our coding in this index

is as follows

column 65 F means FORTRAN program
M means FAP program

66 Blank means FORTRAN-type subroutine
or functions

* means main program

67-80 give the program name
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SOUARFES PREDICTOR BY RECURSION»
sDISPLACED DOT PRODUCT OF
ENTRO-SYMMETRIC £R ANTISYMMETRIC
$SPATIAL CROSSCNHRRELATICN OF
SOUARES PREDICTOR 8Y RECURSICN»
$HIGH SPEED
$HTGH SPEED
SFAST
$MOVING TRAPEZOIDAL INTEGRAL OR
NGTH  SSUMMATION OF VIECTOR OVER
MILLION RANDOM DIGITS FROM TAPE
FORMAT
TIME OF NEXT SUBRQUTINE TO GIVEN
GE $REAL TIME, TO SPECIFIED
TOCORRELATIONS FOR LONGs LIMITED
T CONVOLUTIONS FOR LONGs LIMITED
S~CORRELATIONS FOR LONGs» LIMITED
SINITIALIZED FCR
SCREATE VELIOR OF MACHINE
$HOLLERITH LEFT ADJUST OR RIGHT
$HOLLERITH LEFT

E
ST

N

PWARDS OR DOWNWARDS AN ARBITRARY
AND IMAGINARY»s OR REVERSE

TE SYMMETRICAL FILTFR WITH GIVEN
RAY SROTATE CENTRO-SYMMETRIC OR

$CORE LOCATION WITH INDEXABLE
SLOCATE

SRETURN N-TH

TING VALUFS SFIND IF
WITH REAL COEFFICIENTS FOR REAL

EVALUATE CUBIC FOR EVENLY SPACED
=0 15 LESS THAN +0 $ COMPARE

SSHIFT VECTOR ELEMENTS

C CR ANTISYMMETRIC 2-DIMENSIONAL
CED DOT PRODUCT OF 2-L;MENSIONAL
ELATION OF 2-DIMENSIONAL SPATIAL
R DANIELL SPECTRA SMODIFY
OSPECTRUM BY COSINE TRANSFORM OF
sWIENER

T COSINE TRANSFORMS QF ONE-SIDED
1TED ACCURACY SERIES $FAST
RM OF AUTOCORRELATION
NDATA=-QUDATA TYPFE TAPE

N

SLIST
SFIND
ION FROM GIVEN BASE OR FROM TRUE
SMOVING

SMOVING MEAN SQUARE

Index

1-DIMENSION SREALIZABLE (EAST
2-DIMENSIONAL ARRAYS

2-DIMENSIONAL ARRAY $ROTATE C
¢-DIMENSIONAL SPAT AL ARRAYS
2-DIMENSIONS S$=«EALIZABLE LEAST
24 POINT SPECTRUM

24 POINT SPECTRUM

ABSOLUTE VALUE OF A VECTCOR
ABSOLUTE VALUE INTEGRAL
ABUTTING BLOCKS OF CONSTANT LE
$ACCFSS ROUTINE FOR RAND CORP,
SACCESS TO LITERAL OR ORDINARY

ACCURACY S$FIND OPERATION

ACCURACYs OF GIVEN PROGRAM RAN
ACCURACY SERIES $SFAST AU
ACCURACY SERIFS $FAS
ACCURACY SERIFS $FAST CROS

ADDING TO AN INDATA-OQUDATA TAP
ADDRESSES OF VARIABLES IN A LI
ADJUST FUNCTION
ADJUST OR RIGHT ADJUST FUNCTIO

$SADVANCE FILM FRAME ON SCOPE
SADVANCE FILM FRAME ON SCOPE
AMOUNT $ROTATE A VECTOR U
$AMPLITUDE AND PHASE FROM REAL
AMPL ITUDE RESPONSE SGENERA
ANTISYMMETRIC 2-DIMENSIONAL AR
$ARCTANGENT FUNCTION

ARGUMENT

ARGUMENT WITH RESPECT T3 COMMO
ARGUMENT BEYOND THE FIRST
ARGUMENT FALLS INSIDE TWo LIMI
ARGUMENTSEVALUATE A POLYNOMIAL
ARGUMENTS SFAST
ARITHMETICALLY TWO WORDS WHFRE
ARITHMETICALLY LEFT CR RIGHT

ARRAY SROTATE CENTRO-SYMMETRI
AQRAYS $SDISPLA
ARRAYS $SPATIAL CROSSCORR
AUTO~- OR CROSS-CORRELATIONS FO
AUTOCORRELATION SAUT
AUTOCORRELATION

AUTOCORRELATIONS SFAS

AUTOCORRELATIONS FOR LONGy LIM
SAUTOSPECTRUM BY COSINE TRANSFO
AUXILIARY INFORMATION FOR AN I
AVERAGE OF FLOATING VECTOR
AVFRAGE SReMeSe DEVIAT
AVERAGE OF A VECTOR

AVERAGE OF A VECTOR
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RLSPR
boTtp

ROARZ2
SPCOR2
RLSPR2
FT24
FT24
ABSVAL
MVNTIN
BLKSUM
GETRD1
FNDFMT
TImSU8
739TIMA2B
QACORR
QCNVLYV
QXCORR
SETINO
XLocv
HLADJ
HLADJ
TO90FRAME
TO09FRAME
ROTATI
AMDHZ
GNFLT]
ROARZ2
ARCTAN
LOC
IXCARG
NTHA
XLIMIT
POLYEV
FASCUB
CMPRA
SHFTR1
ROAR2
DnTP
SPCOR2
ADANL
ASPEC2
WAL
ASPECT
JACORR
ASPEC2
LISTING
AVRAGE
RMSDEV
MVINAYV
MVSQAV
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$FIND
T END $STRIANGULAR
GFS $DIVIDE THE X
$SK 1P FORWARD OR

INE GRAPM
NR SUM DINWER NF DEVIATIONS FROM
$ReVeSe DEVIATION FRCM GIVEN

SOPTIONAL CNLIME MONITOR OF
SWRITE

SREAD EVERY N-TH WORD FROM
SCHANGE ALL SIGN

$MOVE DATA

N LFVELESCAN VFCTNR FNR POSSIBLE
UMHAT NN OF VECTNR OVER ABUTTING
AND DPFERATFE SUBRQUTINES BY PROXY
$GET HOLLERITH DATA FROM

SENABLE FORTRAN VARIABLE LENGTH

GE $SPACE
RIC 2-DIMENSIONAL ARRAY . SROTATE
OR

YOVESREVERSEs CHANGE SPACINGs OR

OF A VECTOR EMOVESREVERSE s

AVERAGE OF FIXED PT VECTOR
AVERAGINGs MOVING LEFT OR RIGH
AXTS INTO EQUALLY PROBABLE RAN
BACKWARD OVER FILES ON TAPE

$BAR GRAPH PLOTTING FOR SUBROUT

RASE €RAISE VECTOR TO POWER
BASE OR FROM TRUF AVERAGE

BCD TAPE WRITING

BINARY DATA OM TAPE

BINARY TAPE

BITS OF A VECTOR

BLOCK

81.0CK OF VALUFS ALL ABOVE GIVE
BLOCKS OF CONSTANT LENGTH $5
CALL STATEMENTS $LOCATE

CALLING SEQUENCE

CALLING SEQUENCES

CARRIAGE N LINES OR RESTORE PA
CENTRC-SYMMETRIC OR ANTISYMMET

$CHANGE ALL SIGN BITS OF A VECT

CHANGE SIGN OF A VECTOR $
CHANGE SPACINGs OR CHANGE SIGN

$GENERATE HOLLERITH CHARACTERS

“AKING ON-LINE RENUEST IF NOT $CHECK IF INTERVAL TIMER IS ON
FALL WITHIN GIVEN LIMITS $CHECK THAT VARIABLES FROM L1IST
FASING OR DECRFASING BEHAVIOR $CHECK VECTOR FOR MOMOTONE INCR
ILITY CaASE SCOMPUTE CHI-SQUARE FOR CONSTANT PROBAB
VALUE $PROBABILITY THAT A CHI-SQUARED VARIATE EXCEEDS A
Y A THIRD ONE BEING ZERO $CHOOSE BETWEEN TWO VARIABLES B
LE VECToR TO INTFGERS FOR SCOPEs CLIPPING EXCESSIVE VALUES $SCA
G IN SECONDS USING 7C90 INTERVAL CLOCK SFOR REAL TIME TIMIN
SEVALUATE A POLYNOMIAL WITH REAL COEFFICIENTS FOR REAL ARGUMENT

BOUT ITS MIDPOINT
SMALLER RANGE
TERAL FORMATS
INTERPOLATINN SFIND A MATRIX
T INTEGERS SLABEL PRINTER
$LOCATE ARGUMENT WITH RESPECT TO
NT OF MEMORY USAGE - PROGRAM AND
SFIND LENGTH OF
DS WHERE -0 IS LFSS THAN +0

sOUTRPUT

TORS FOR IDENTITY SFAST
LYNOMIAL SYNTHESIS FROM REAL AND
AL SYNTHESIZED FROM ITS REAL AND
$TEST THE

SNDIVIDF A FLOATTNMG VECTOR BY A
VARTABLES BY A SINGLE FLTG. PTe
F VECTOR OVF® ARUTTING 2LOCKS OF

SCOMPARE
A SET OF VARIABLES FOR EQUALITY $COMPARE

$COLLAPSE ODD-LENGTHED VECTOR A
$COLLAPSE ONE-SIDED VECTOR INTO

COLUMN VECTORS BY NORMAL OR LI
COLUMN WITH ARBITRARY INDEX BY
COLUMNS WITH INCREASING 3-DIG!
COMMCN

COMMON

COMMON STNRAGE
ARITHMETICALLY TWO WOR
PAIRS OF VARIABLES OR

SOFF-LINE PRI

COMPARE TWO ARBITRARY MODE VEC
SCOMPLEX POLYNOMIAL EVALUATION
COMPLEX ROOTS $PO
COMPLEX RQQTS $POLYNOMI
CONDITION OF ANY SENSE SWITCH
CONSTANT

CONSTANT  S€MULTIPLY ANY NO. OF

CONSTANT LENGTH SSUMMATION ©
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XAVRGE
TAMVL
GRUP2
FSKIP
HSTPLT
POWER
RMSDEV
ONLINE
WRTDAT
PACDAT
CHSIGN
MVBLOK
NXALRM
BLXSUM
LOCATE
GETHOL
VARARG
CARIGE
ROAR2
CHS1IGN
MOVREV
MOVREV
GNHOL?2
CLKON
LIMITS
MONOCK
CHISGR
KIINT1
WHICH
SCPSCL
7090CLOCK]
POLYEV
KOLAPS
COLAPS
CVSouUT
ARBCOL
COLABL
IXCARG
MEMUSE
XLCOMN
CMPRA
CMPARP
CMPARYV
IPLYEV
POLYSN
PLYSYN
SWITCH
DIVIDE
MULK
BLKSUM
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SMODIFY A SET OF VARIABLES BY A CONSTANT OR BY CONSTANTS
$COMPUTE CHI-SQUARE FOR CONSTANT PROBABILITY CASE
OR FLTG VECTOR SADD A CONSTANT TO ELEMENTS OF A FXD
$DIVIDF A FXD VECTOR BY A CONSTANT

OF TWO VECTORS WITH NIVISION 8Y CONSTANT $DOT PRODUCT
ING SUMMATION WITH DIVISION BY A CONSTANT sMOV
IPLY VECTOR BY FLOATING OR FIX[i) CONSTANT sMLT
XED OR FLOATING VECTOR THROUGH A CONSTANT SREFLECT A FI

AF VECTOR FROM ANOTHER OR FROM A CONSTANT $SUM DIFFERENCE
LL FLEMENTS OF VECTOR FQUAL TO A CONSTANT (ANY MODE) $SET A
TG VECTOR FROM ANOT' FR OR FROM A CONSTANTSSUM SQUARE DIFe OF FL
Ds VECTOR FROM ANOi+.R OR FROM A CONSTANTS$SUM SQUARE DIFe OR FX

OF VARIABLFS BY A CONSTANT OR BY CONSTANTS SMODIFY A SET
M DROBABILITY DENSITSMEAN SQUARE CONTINGENCY AND DEPENDENCY FRO
R IN DECIBELS S$CONTOUR A MATRIX ON THE PRINTE

ROW OF DATA $FIND CONTOUR LEVELS FOR PLOTTING A
F-LINE PRINTER SCONTOUR OF MATRIX SUBSET ON OF
E INTEGERS OR CONVFRSELY $SCALEs CONVERT FLTGe VECTOR TO MACHIN
TO MLT VECTOR ¢cAST CONVERT FORTRAN INTEGER VECTOR
ER TO EQUIVALENT HOLLERITH $CONVERT MACHINE LANGUAGE INTEG

SCOMPLETE CONVOLUTION OF TWO TRANSIENTS

SCOMPLETE CONVOLUTION OF TWO TRANSIENTS

> I >

ACCURACY SERIES SFAST CONVOLUTIONS FOR LONGs LIMITED
THER - VERSION 2 $FAST COPY FILE FROM ONE TAPE TO ANO
RGUMENT SCORE LOCATIOM WITH INDEXABLE A
COSINFEs SINF TRANSFORMS OF JROSS-CORRELATION FUNCTIONS SFAST
RA SMODIFY AUTO- 0OR CROSS-CORRTLATIONS FOR DANIELL SPECT

ACCURACY SERIES $FAST CROSS-CORRELATIONS FOR LONG» LIMITED
F FIXED ©0INT INTEGERS $FAST CORRELATIONS FOR LONG SERIES O
FROM 2 OR & EVEN-0DD PARTS S$FAST CNOSINE AND/OR SINE TRANSFORMS
OF ODD~-LENGTH SERIES $FAST COSINE AND/OR SINE TRANSFORMS
S» FIXED OR FLOATING SGENERATE COSINE OR SINE HALF-WAVE TABLE
ATION $SAUTOSPECTRUM BY COSINE TRANSFORM Of AUTOCORREL

AUTOCORRELATIONS $FAST COSINE TRANSFORMS OF ONE-SIDED
SS-CORRELATION FUNCTIONS SFAST COSINEs SINE TRANSFORMS OF CRO
NCTIONS FOR SEQUENTIAL SINES AND COSINES $FAST FU

SERIES IN GIVEN RANGESFREQUENCY COUNT OF NUMBER OF VALUES OF A
WITH NEW RANGE AND INCREMENT $CREATE ONE VECTOR FROM ANOTHER
SSFS OF VARIABLES IN A LIST SCREATE VECTOR OF MACHINE ADDRE
$FAST COSINFs SINF TRANSFORMS OF CROSS~-CORRELATION FUNCTIONS
SPFITRA SMODIFY AUTO- OR CROSS-CORRELATIONS FOR DANIELL
IMITED ACCURACY SFRIES $FAST CRCSS-CORRELATIONS FOR LONGs L
VECTORS OF MATRICES SCROSSCORRELATION OF TRANSIENT
BEGINNING WITH ANY LAG $CROSSCORRELATION OF TRANSIENTS
BEGINNING W][TH ZERO LAG $CROSSCORRELATION OF TRANSIENTS
NAL SPATIAL ARRAYS $SPATIAL CROSSCORRELATION OF 2-DIMENSIO
ENTS $QUICK CROSSCORRELATION OF MLI TRANSI
SUBROUTINE GRAPM $CUBIC CURVE SCOPE PLOTTING FOR
SUBROUTINE GRAPH $CUBIC CURVE SCOPE PLOTTING FOR
NTS SFAST EVALUATE CURIC FOR EVENLY SPACED ARGUME
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ADDK
CH1SQkK
BOOST
XOV1DE
vDOoTV
MVNSUM
MULPLY
REFLEC
SUMDFR
SETKV
SQRDFR
XSQDFR
ADDK
MSCON1
CNTRDB
CNTROW
CONTUR
FXCATA
1TOMLI
MLI2AG
CONVLV-11]
CONVLYV
QCNVLV
CPYFL2
LocC
XSPECT
ADANL
QXCORR
PROCOR
COosP
COS1S1
COSTBL
ASPEC2
ASPECT
XSPECT
SEQSAC
FRQCT2
NURINC
xLocv
XSPECT
ADANL
QXCORR
CRSVM
CROST
CROSS
SPCOR2
QXCOR1
HSTPLT=-111
HSTPLT=-111
FASCUB
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PFFD FXPANSION OF A VECTOR UNDER

ALLY SDACFD DNINTS SFIND
UTINT GRAPH “CUBIC
UTINF GRAPH sCUBIC

AUTO=~ OR CROSS-CORRFLATIONS FOR
$MOVE
$READ

SWRITE BINARY

CALE AND FIX DATA VECTORs PACK N

Ok $REREAD

SFAST AND CONVIENT

SUNPACK AND RESCALE A PACKED

S PER REGISTER $SCALE AND FIX

NTOUR A MATRIX ON THE PRINTER IN

AND REPOSITION TAPE TO FRONT OF

ONT OF DECK SLIST DATA

ECTOR FOR MOMOTONE [NCREASING OR
OF FUNCTION DR ITS MAGNITUDE
ONS»s FLOATING AND FIXED POINT

CUBIC INTFRPOLATION $HI=S
CURIC WHICH FXACTLY FITS 4 FQU
CURVE SCOPF PLOTTING FOR SUBRO
CURVE SCOPE PLNATTING FOR SUBRO
DANIELL SFECTRA SMODIFY
DATA BLOCK

DATA IN GENERALIZED FORMAT
DATA ON TAPE

DATA POINTS PER REGISTER $S
DATA RECORD AND END FILE MONIT
DATA STORAGE ON TAPE

DATA VECTOR

DATA VECTORs PACK N DATA POINT
DECIBELS $CO
DECK $L1ST DATA DECK
DECK AND REPOSITION TAPE TO FR
DECREASING BEHAVIOR $CHECK V

$DEFINITF TRAPEZOIDAL INTEGRAL
$SDELTA FUNCTION AND STEP FUNCTI

AND DEPENDENCY FROM PROBABILITY DENSITSMEAN SQUARE CONTINGENCY
IVEN LAG $SECONN PROBABILITY DENSITY OF INTEGER SERIES AT G
NSITSMEAN SNUARE CONTINGENCY AND DEPENDENCY FROM PROBABILITY DE
ERENCING SDERIVATIVE OF A VECTOR OF DIFF
ON OF SIMULTANEOUS EQUATIONS AND DETERMINANT EVALUATION $SOLUTI

ROM TRUE AVERAGE $ReMeSe
VFCTOR TO POWER NR SUM POWER GF
FCTOR ELFMFENTS IN PAIRS
IF SAME INCLUDING SIGN $SIGN OF
HER NR FROM A CONSTANT $SUM
FR OR FROM A CONSTANTSSUM SNUARF
FR OR FPOM A CONSTANTSSUM SQUARE
$DERIVATIVE OF A VECTOR OF
$INVFRSION OF DIFFERENTIATION BY
G $INVERSION OF
RINTER COLUMNS WITH INCREASING
NE FOR RAND CORP. MILLION RANDOM

NUARFS PRFDICTOR BY RFCURSION» 1-DIMENSION
$DISPLACED DOT PRODUCT OF 2-

N $TWO-
TRO=SYMMFTRIC OR ANTISYMMETRIC 2-
$SPATIAL CROSSCORRFLATION OF 2-
$SFAST TwWo-

QUARES PREDICTOR BY RECURSIONs 2-

T GENERATOR FOR SCOPE SUBROQUTINE
ENSIONAL ARRAYS

VECTOR SFREQUENCY

FQUALLY LIKELY SECTIONS SNCRMAL
SRFGION 70O MAXIMIZF RATIO OF TWO
MFENTS
CONSTANT

$GENERATE PROBABILITY

3-DIGIT INTEGERS

DEVIATION FROM GIVEN BASE OR F
DEVIATIONS FROM BASF $SRAISE

$DIFFERENCE FIXED OR FLOATING V

DIFFERENCE OF 2 VARIABLES OR O
DIFFERENCFE OF VECTOR FROM ANOT
DIFs OF FLTG VECTOR FRCM ANOTH
DIFe OR FXDe VECTOR FROM ANOTH
DIFFERENCING

DIFFERENCING

DIFFERENTIATION BY DIFFERENCIN
SLABEL P
DIGITS FROM TAPE $ACCESS ROUTI
SREALIZABLE LEAST S
ARRAYS

FILTER BY RECURSIO
ARRAY SROTATE CEN
DIMENSIONAL SPATIAL ARRAYS
DIMENSIONAL SPATIAL SPECTRUM
DIMENSIONS SREALIZABLE LEAST §
DISPLA SVARIABLE ORIGIN FORMA

DIMENSIONAL
DIMENSIONAL
DIMENSIONAL

$DISPLACED DOT PRODUCT OF 2-DIM

DISTRIBUTION OF A FIXED POINT
DISTRIBUTION AND DIVISION INTO
DISTRIBUTION FUNCTIONS
DISTRIBUTION WITH SPECIFIED MO

$DIVIDE A FLOATING VECTOR BY A
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EXPAND
CUFIT]
HSTPLT=111
HSTPLT-111
ADANL
MVBLOK
RDATA
WRTDAT
PAKN
REREAL
OUDATA
UNPAKN
PAKN
CNTRDB
DADECK
DADECK
MONOCK
TINGL
NELTA
MSCON1
PROBZ2
MSCON1
DERIVA
SIMEQ
RMSDEV
POWER
DIFPRS
XACTEQ
SUMDFR
SQRDFR
XSQDFR
DERIVA
IDERIV
I1DERTY
COLABL
GETRDI1
RLSPR
DOTP
FIREZ2
ROAR2
SPCOR2
PLANSP
RLSPR2
DSPFMT
DOTp
FROCT1
NOINTI1
MXRARE
PRBFIT
DIVIDE

PP RHERR



FROBARLE RAMGES
ANT
RY THOSE OF ANOTHER
FETORS WITH OR WITHOUT ROUNDING
NING TS FORTRANM-IT INTFGFSFXD PT
SMOVING SUMMATION WITH
£NOT PRODUCT OF TWO VFCTORS WITH
ECTINONS SNORMAL DISTRIBUTION AND
$PERFORM LONAG
$DISPLACED
SFAST
1CES $DOT PRNDUCT NR REVERSED
1CES sDOT PRODUCT OR REVERSED
ONUCT OF VECTORS NF MATRICES
ODUCT OF VECTORS OF MATRICES
REFMFNTS $VECTOR
H DIVISION BY CONSTANT
R (FIXED OR FLOATING) $FAST
GIVEN VALUESFAST SCAN VECTOR FOR
SEXTREMAL VALUES OF MATRIX
FERENCE FIXED OR FLOATING VECTCR
oR $ADD A CONSTANT TO
R RIGHT SSHIFT VECTOR
KE INDEX (BY INCREASING S1ZE) OF

RRAYS

HT $SHIFT VECTOR
nR $SUM THE SNUARED

INTEGER VECTOR $FAST SQUARE
VECTOR $SUM

§ SQUARE

F OF ANOTHER $DIVIDE

WiTH OR WITHOUT ROUNDING SDIVIDE

OR FLOATING sSMULTIPLY

CONSTANT (ANY MODF} $SET ALL

CALLING 5EQUENCES

RTRAN

AVERAGINGs MOVING LEFT 02 RIGHT

$SREREAD DATA RECORD AND

£ ¢TEST IF NEXT TAPE RECORD IS

LUFSFAST SCAN VECTOR FOR FELEMENT

SPRINTER PLOT OF A SET OF

$SET ALL ELEMENTS OF VECTOR

$ SET FXD OR FLTG VECTOR

R FLTG)ISSFT ANY NO, OF VARIABLFS

NR FLTG) $SFT ANY NO. OF VECTORS

OR FLTGSSFT ANY NO, OF VAQRIABLES

I1ABLES OR A SET OF VARIABLES FOR

$DIVIDE THE X AX1S INTO

SFIND CURIC WHICH FXACTLY FITS &4

L DISTRIRUTION AND DIVISION INT~

D NUADRATIC WHICH EXACTLY FITS 5

EDIVIDE THY X AXIS INTO EQUALLY
$DIVIDE A FXD VECTOR BY A CONST

$DIVIDE FLEMENTS OF ONE VECTOR
$DIVIDE ELFMENTS OF TWQ FIXED V
DIVIDE WITH TRUNCATION OR ROUN
DIVISION BY A CONSTANT
DIVISION BRY CONSTANT
DIVISION INTQ EQUALLY LIKELY S
DIVISION OF TW0D POLYNOMIALS
DOT PRODUCT OF 2=-DIMENSIONAL A
DOT PRODUCT OF TWO VECTORS
DOT PRODUCT OF VECTORS OF MATR
DOT PRODUCT OF VECTIRS OF MATR
$DOT PRODUCT OR RFVERSED DOT PR
sDOT PRODUCT OR REVERJIED DOT PR
DOT PRODUCT WiTii ASRITRARY INC
$DOT PRODUCT OF TWO VECTORS WIT
NOUBLING OR HALVING OF A VECTO
ELFMENT EQUAL OR GREATER THAN
ELEMENTS
ELEMENTS IN PAIRS SDIF
ELEMENTS OF A FXD OR FLTG VECT
ELEMENTS ARITHMETICALLY LEFT ©Q
ELEMENTS N A VECTOR $FAST MA
ELEMENTS LOGICALLY LEFT OR RIG
ELEMENTS OF A FLTG OR FXD VECT
ELEMENTS OF A MACHINE LANGUAGE
ELEMENTS OF FLOATING OR FIXED
ELEMENTS OF FXD OR FLTG VECTOR
ELEMENTS OF ONE VECTOR BY THOS
ELEMENTS OF TWO FIXED VECTORS
ELEMENTS OF TWO VECTORS FIXFD
ELEMENTS OF VECTOR EQUAL TO A
SENABLE FORTRAN VARIABLE LENGTH
$ENABLE MIXED EXPRESSIONS IN FO
END $ TRTANGULAR
END FILF MONITOR
END OF FILE AND REPOSITION TAP
EQUAL OR GREATER THAN GIVEN VA
EQUAL LENGTH VECTORS
EQUAL TO A CONSTANT (ANY MODE)
EQUAL TO A LINEAR SEGMENT
FQUAL TD A SINGLF VALUE (FfXD O
FQUAL TO SEPARATE VALUES (FXD
EQUAL TO SEPARATE VALUES (FXD
EQUALITY SCOMPARE PAIRS OF VAR
EOUALLY PROBABLE RANGES
F JALLY SEACED POINTS
LQUALLY LIKELY SECTIONS SNORMA
EQUALLY SPACED POINTS SFIN
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GRUP2
XDVIDE

VDVBYV
XVDVBV
X01v
MVNSUM
VDOTV
NOINTI
POLYDV
DOTP
FDOT
MDOT3
MDOT
MDOT3
MDOT
DOTJ
vDoTvV
puBLX
FASCN1]
MAXSNM
DIFPRS
BOOST
SHFTR1
SI1ZEUP
SHFTR?
SQRSUM
SORMLT
SUm
SQUARE
VDVBYV
XVpVBY
VTIMSY
SCTKV
VARARG
SAME
TAMVL
REREAD
2EFBCD
FASCN1
PLTVS1
SETkV
SETLIN
SETK =11
SETKVS
SETKS -11
CMPARP
GRUP2
CUFIT!
NOINT]
QUFITY




UATION $SOLUTION OF SIMU_TANEOUS EQUATIONS AND DETERMINANT EVAL
VERT MACHINF LANGUAGE INTEGER 7O EQUIVALENT HOLLERITH $SCON
SWIENZER-LEVINSON LEAST SQUARE ERROR FILTER CR PREDICTOR
FD ARGUMENTS $FAST EVALUATE CUBIC FOR FVENLY SPAC
L COEFFICIENTS FOR REAL ARGUMENTSEVALUATE A POLYNOMIAL WITH REA
$CIMPLEX PCLYNOMIAL EVALVATION
ANEOQUS EQUATIONS AND DBFTERMINANT EVALUATION $SCLUTION OF SIMULT
IN GROUPS OF FIVE AS POKER HANDSEVALUATION OF INTEGER SEQUENCE
) %SPLIT A VECTOR INTO ITS EVEN AND ODD PARTS (OR INVERGE
M A VECTOR BY SIFTING ANOTHER AT EVEN INCREMENTS $FOR
NE WHETHER FORTRAN-II INTEGER IS EVEN OR ODD SDETERMI
D/0R SINE TRANSFORMS FROM 2 OR & EVEN-ODD PARTS $FAST COSINE AN
SFAST EVALUATE CUBIC FOR EVENLY SPACED ARGUMENTS
NTCRPOLATION OPERATOR FOR 1 TO 4 EVENLY SPACED DATA VALUES $1
TO INTEGERS FOR SCOPEs CLIFPING EXCESSIVE VALUES $SCALE VECTOR
SEXCHANGE ANY TWO VECTORS
$SUBROUTINE GRAPH EXPANDED OVER VERTICAL FRAMES
BIC INTERPOLATION $H1-SPEFD EXPANSION OF / VECTOR UNDER CU
BENABLE MIXED EXPRESSIONS IN FORTRAN
SFIND SIGNED OR UNSIGNZD EXTREMAL VALUES OF A VECTOR

SEXTREMAL VALUES OF MATRIX ELEM

FINITE MATRIX $FACTOR A SYMMETRIC POSITIVE DE
MINIMUM PHASE WAVELET $FACTOR POWER SFECTRUM TO FIND
R $FAST ABSOLUTE VALUE OF A VECTO
OF DATA FROM A SPECIAL TAPE $FAST A’ CONVENIENT <ETRI[ .. ¢
EGMENT ON SCOPE $FAST ARBITRARY STRAIGHT LinE S
TGMENT ON SCOPE $FAST ARBITRARY STRAIGHT LINE S
E VECTORS FOR IDFNTITY $SFAST COMPARE TWO ARBITRARY MOD
ECTOR 7O M(.T VECTOR $SFAST CONVERT FORTRAN INTEGER V
N ANNTHER -~ VERSINN 2 $FAST COPY FILE FROM ONE TAPE T
CRMS FROM 2 OR 4 EVEN-ODD PARTS $FAST COSINE AND/OR SINE TRANSF
DRMS OF ODD-LENGTH SERIES $FAST COSINE AND/OR SINE TRANSF
SIDFD AUTOCORRELATIONS $FAST COSINE TRANSFORMS OF ONE-
S $FAST DOT PRODUCT OF TWO VECTOR
VFCTOR (FIXED OF FLOATING) $FAST DOUBLING OR HALVING OF A
SPACED ARGUMENTS $FAST EVA{UATE CUBIC FOR EVENLY

FNTS

$PLOT FAST
$PLOT FAST
RS sAS PRODUCED BY SPLIT. $FAST
NUAL OR GREATER THAN GIVEN VALUESFAST

INDICES SFAST
$PLLOT FAST
$PLOT FAST

ON TAPE $FAST

» LIMITED ACCURACY SERIES $FAST

$FAST
SFAST

MITFD ACCURACY SFRIFS

IES OF FIXED PNINT INTEGERS
F CROSS=-CORRELATION FUNCTIONS $FAST
NGs LIMITED ACCURACY SERIES $FAST
SIFNT WITH ARBITRARY TIMFE ORIGINSFAST
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REVERSAL OF SPECIAL VECTO
SCAN VECTOR FOR ELEMENT E
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SIMEQ
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WLLSFP
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POLYEV
IPLYEV
SIMEQ
POKCT1
SPLIT
SIFT
X00ZE
cosp
FASCUB
INTOPR
SCPSCL
EXCHVS
GRAPHX
EXPAND
SAME
MAXSN
MAXSMNM
MFACT
FACTOx
hoc- ! |
INDATA
TO90LINE
TO9LINE
CMPARYV
1ToMLI
"PYFL2
-0spP
Coslstl
ASPECT
FDOT
DUBLX
FASCUB
TO9OL INEH
TO9L INEH
CHPRTS
FASCN1
FASTRK
TO9O0LINEV
TOSLINEV
OUDATA
QACQORR
QCNVLV
PROCOR
XSPECT
NXCORR
NFURRY
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SINES AND CNSINFS

SIZEY OF ELEMENTS IN A VECTOR
ED POINT VECTOR
A VECTOR
INE LANGUAGE INTEGER VECTOR
PECTRUM
$GFNFRATFE HCLLFRITY
-~ VERSION 2 SFAST COPY

ST IF NEXT TAPE RECORD IS END OF

$FAST
$FAST

SFAST
$FAST
$FAST
SFAST
$FAST
FIELD
FILE
FILE

FUNCTIONS FNR SEQUENTIAL
MAKE INDEX (BY INTZREASING
MOVING SUMMATION OF A FIX
REVERSE STORAGE ORDER OF
SET VECTOR TO ZERO

SQUARE ELEMENTS OF A MACH
TWO-DIMENSIONAL SPATIAL S

SREREAD DATA RECORD AND END FILE MONITOR

$SKIP FORWARD NR BACKWARD OVER
$ADVANCE

FILES
FILm

FROM ONE TAPE TC ANOTHER
AND REPOSITION TAPE $TE
ON TAPE

FRAME ON SCOPE

SADVANCE FILM FRAME ON SCOPE

SMULTI-INPUT

STWO-NDIMENSIONAL

SPONSE

ENER-LEVINSON LEAST SQUARFE ERROR

$FIND CUBIC WHICH FXACTLY

$FIND NUADRATIC WHICH FXACTLY
WITHOUT ROUNDING

NINTS PER REGISTEPR
DOUBLING OR HALVING (OF A VECTOR

COSINE OR SINE HALF-WAVE TABLFES

NTS IN PAIRS $DIFFERENCE

AND Si1£P FUNCTIONSs FLOATING AND

TIP.Y AN ML! VFCTOR BY A FORTRAN

SFREQUENCY DISTRIBUTION OF A

RATED SUMMATICN OF A FICATING OF

$SET LINEAR VECTORS»

SMULTIPLY VECTOR BY FLOATING OR

MULTIPLY ELEMENTS OF TWO VECTORS

GH A CONSTAN. SREFLECT A

CORRELATIONS FOR LONG SERIES OF

SFAST MOVING SUMMATICN OF A

$FIND AVERAGE OF

$REMOVE THE MEAN FROM A

$SUM FLEMENTS OF FLOATING OR

$ SQUARF ROOT OF A

$ADD NR SUBTRACT TWO FLOATING OR

ROUNDING SDIVIDE FLEMENTS OF TwO

EGER
OR HALVING OF A VFCTOR (FIXED OR
SINE HALF-WAVE TABLESs FIXED OR
LTA FUNCTION 'AND STEP FUNCTIONS»
SINTEGRATED SUMMATION Of A
SFIND AVERAGE OF
SDIVIDE A

IRS $JUIFFERENCE FIXED OR

FILTE
FILTE

FILTE

R BY LEAST SQUARES
R BY RECURSION

$GENERATE SYMMETRICAL FILTER WITH GIVEN AMPLITUDE RE

R OR PREDICTOR $Wi

FITS &4 EQUALLY SPACED POINTS

FITS
$FIX A

(FIXED
FIXFD
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXFD

SFLOAT

SFLOAT
FLOAT
FLOAT
FLOAT
FLOAT
FLOAT
FLOAT
FLOAT
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3 EQUALLY SPACED POINTS
FLOATING VECTOR WITH OR

$SCALE AND FIX DATA VECTORs PACK N DATA P

OrR FLOATING) $SFAST
OR FLOATING SGENERATE
OR FLOATING VECTOR ELEME

POINT $OFLTA FUNCTION

POINT INTEGER SMUL
POINT VECTOR

VECTOR SINTEG
AND/OR FLOAT4+NG

ZONSTANT

OR FLOATING $
OR FLOATING VECTOR THROU

POINT INTEGERS SFAST
POINT VECTOR

PT VECTOR

VECTOR

VECTOR

VECTOR WITH ROUNDING
VECTORS

VECTORS WITH OR WITHOUT
A VECTOR

ANY MACHINE LANGUACE INT
ING) $FAST DOUBLING
ING $GENERATE COSINE OR
ING AND FIXED POINT $DE
ING CF FIXED VECTOR

ING VECTOR

ING VECTOR BY A CONSTANT
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MUVADD
REVERS
§T2
SORMLI
PLANSP
GENHOL
CPYFL2
2EFBCD
REREAD
FSKIP

7090F RAME

709FRAME
MIFLS
FIRE2
GNFLT1
WLLSFP
CUFITL
QUFIT1
FIXV
PAKN
DUBLX
COSTBL
DIFPRS
DELTA
MLISCL
FRQCT1
INTSUM
SETLNS
MULPLY
VTIMSV
REFLEC
PROCOR
MUVADD
XAVRGE
XREMAV
SUM
XSQRUT
VPLUSV
XYDVBV
FLOATV
FLOATM
DUBLX
cosTaL
DELTA
INTSUM
AVRAGE
DIVIDE
DIFPRS




T ROUNDING $FIX A
SET LINEAR VECTORSs FIXED AND/OR
FLEMENTS OF TWO VECTORS FIXED OR
SMULTIPLY VECTOR BY
¢SUM ELEYENTS OF

$ADD OR SUBTRACT Twgo
$TRUNCATE 0% ROUND
SREMOVE THE MEAN FROM A
ROUND UPy OR ROUND DOWN A
$SQUARE ROOT OF A

TANT SREFLECT A FIXED OR
CONSTANT TO ELEMENTS OF A FXD OR
ANY NOs OF VARTABLES BY A SiNGLF
RS OR CONVERSELY $SCALEs CONVERT
EQUAL TO A SINGLE VALUE (FXD NR
FQUAL TO SFPARATE VALUES (FXD OR
$SUM THF SQUARED ELFMENTS OF A
$SQUARE FLEMENTS OF FXD OR
SEGMENT $ SET FXD OR
OM A CONSTANT$SUM SQUARE DIF, OF
EQUAL TO SEPARATE VALUES (FXD OR
PTe NO, UPs DOWN, on TO NEAREST
NEAREST FLTGe PTe INTEGER $ROUND
$ACCESS TO LTTEQAL 42 2ROINARY
sm;;ﬁ- mlTDHT “\l s

PUT VARIABLES FIVF PER LINE IN G
ROUTINE DISPLA $VARIABLE ORIGIN
TPUT TAPE WITH NORMAL OR LITERAL
OR QUTPUT WITH NORMAL OR LITFRAL
T VARIABLES BY NORMAL OR LITERAL
$READ DATA IN GENERALIZED

R OUTPUT STATEMENT S$REPLACE THE
AMED VECTOR BY NORMAL OR LITERAL
UMN VECTIRS BY NORMAL OR LITERAL
MED VECTORS BY NORMAL OR LITERAL
SMULTIPLY AN MLI VECTOR BY A
ERITH VECTOR $PACK UP
VECTOR $FAST CONVERT
$SPREAD OUT HOLLERITH VECTOR AS
SENABLE MIXED EXPRESSIONS IN

F WITH TRUNCATION OR ROUNDING TO
obD SDETERMINE WHETHER
G SEQUENCES S$ENABLE
WITH ARBITRARY TIME ORIGINSFAST
RY TIME ORIGIN SQUICK INVERSE
SADVANCE FILM

$ADVANCE FILM

TS SMULTIPLE
INE GRAPH EXPANDED OVER VERTICAL

INTEGER

ROUND »

FLOATING VECTOR WITH OR WITHOU
FLOAT+NG s
FLOATING $SMULTIPLY
FLOATING OR FIXER CONSTANT
FLOATING 0OR FIXED VECTOR

FLOATING OR FIXED VECTORS
FLOATING PT, NUMBER TO MACHINE
FLOATING VECTOR

FLOATING VECTOR $
FLOATING VECTOR

FLOATING VECTOR THROUGH A CONS
FLTG VECTOR $ADD A
FLTGe PToe CONSTANT SMULTIPLY

FLTGe VECTOR TO MACHINE INTEGE
FLTG)SSET ANY NO, OF VARTABLES
FLTG) $SET ANY NOs OF VECTORS

FLTG OR FXD VECTOR

FLTG VECTOR

FLTG VECTOR EGQUAL TO A LINEAR

FLTG VECTOR FROM ANOTHER OR FR
FLTGESET ANY NO. OF VARIABLES

FLTGe PTe INTEGER SROUND FLTGs
FLTGe PT4 NOo UPys DOWNs OR TO

FORMAT

Uv\ ’\T

FORMAT s$0UT
FORMAT GENERATOR FOR SCNPE 5UB
FORMAT VECTOR EWRITE OU
FORMAT $OFFLINE VECT
FORMAT sOUTPU
FORMAT

FORMAT OF A SUCCEEDING INPUT O

FORMAT SOUTPUT N
FORMATS SOUTPUT cOL
FORMATS WITH SPACINGSOUTPUT NA
FORTRAN FIXED POINT INTEGFR
FORTRAN INTEGFR VECTOR AS HOLL
FORTRAN INTEGER VECTOR TO MLI
FORTRAN INTEGERS

FORTRAN

FORTRAN=I1 INTEGFSFXD PT DIVID
FORTRAN-II INTEGFR IS EVEN OR
FORTRAN VARIABLE LENGTH CALLIN
FOURIER TRANSFORM OF TRANSIENT
FOURIER TRANSFORM WITH ARBITRA
FRAME ON SCOPE

FRAME ON SCOPE

FRAME SCOPE PLOTS OF VECTOR SE
FRAMES $ SUBRQUT

WITH SPACING

ALUES OF A SERIES IN GIVEN RANGESFREQUENCY COUNT OF NUMBER NF V
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FIXV
SETLNS

VTIMSV

MULPLY

SumM -
VPLUSV
XF i XM
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RNDV
SQROOT
REFLEC
BOOST
MULK
FXDATA
SETK
SETKVS
SQRSUM
SQUARE
SETLIN
SQRDFR
SETKS =11

RND

RND

FNDFMT

MOUT -
CSOUT

DSPFMT

FMTOUT

VECOUT '
VRSOUT

RDATA

RPLFMT

VOouT

CVSouT

vSouT

MLI5CL

[VTOHV

1TOMLI

HVTOIV

SAME

XD1V

X00ZE

VARARG

QFURRY

QIFURY

~11

-11

TO90FRAME
TO09FRAME

GRAPH
GRAPHX
FRQCT2
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XED POINT VECTOR $FREQUENCY DISTRIBUTION OCF A FI! F FRQCT1
SARCTANGENT FUNCTION M ARCTAN
RITH LEFT ADJUST 0OR RIGHT ADJUST FUNCTION SHOLLE M HLADJ
$SLOGICAL SHIFT FUNZTION M LSHFT
LOATING AND FIXED POINT $DELTA FUNCIION AND STEP FUNCTIONSY F M DELTA
0N $SINVERSION OF A MONOTONE FUNCTION BY LINEAR INTERPOLATI M IFNCTN
DEFINITE TRAPEZOIDAL INTEGRAL OF FUNCTION OR ITS MAGNITUDE $ M TINGL
POINT SNDELTA FUNCTION AND STEP FUNCTIONSs FLOATING AND FIXED M DELTA
TRANSFORMS OF CROSS-CCRTLATION FUNCTIONS $SFAST COSINEs SINE F XSPCCT
XIMIZE RATIO OF TWO DISTRIBUTION FUNCTIONS SREGION TO MA F MXRARE
AND COSINES SFAST FUNCTIONS FOR SEQUENTIAL SINES M SEQSAC
$ADD A CONSTANT Tn ELEMENTS OF A FXD OR FLTG VECTOR M 800ST
ECTORS FQUAL TO SEPARATE VALUES (F.1D OR FLTG) $SET ANY NQ, OF V M SETKVS
RIABLES EQUAL TO A SINGLE VALUE (FXD OR FLTGISSET ANY NOe. OF VA F SETK =11
$SQUARE ELEMENTS OF FXD OR FLTG VECTOR M SQUARE
LINEAR SEGMENT $ SET FXD OR FLTG VECTOR EQUAL TO A M SETLIN
1ABLES EQUAL TO SEPARATE VALUES (FXD OR FLTGSSET ANY NO. OF VAR F SETKS =11
OR ROUNDING TO FORTRAN=~I! INTEGESFXD PT DIVIDE WITH TRUNCATION M XD1V
HE SQUARED ELEMENTS OF A FLTG OR FXD VECTOR $SUM T ™ SLRIUM
SDIVIDE A XD VECTOR BY A CONSTANT M XDVIDE
OM A CONSTANTSSUM SQUARE DIFe OR FXDe VECTOR FROM ANOTHER OR FR M XSQDFR
$SMATRIX OUTPUT IN G FORMAT F MOUT
UTPUT VARIABLES FIVE PER LINE IN G FORMAT $O M CSoUT
AVE TABLFSs FIXED OR FLOATING $GENERATE COSINE OR SINF HALF=W M coSTaL
SGENERATE HOLLERITH CHARACTERS M GNHOL2
S$GENERATE HOULLERITH FIELD M GENHOL
TH GIVEN AMPLITUDE RESPONSE SGEN_RATE SYMMETRICAL FILTER WI F GNFLT1
ION WITH SPECIFIED MOMENTS $GENERATE PROBABILITY DISTRIBUT F PRBEIT
DISPLA SVARIABLST ORIGIN FORMAT GENERATOR FOR SCOPE SUBROUTINE M DSPFMT
AR ORAFH PiliiiINg FOR SUBROUTINE CPAPH $B M HSTPLT=-11
VE SCOPE PLOItING FOR SUBROUTINE GRAPH $CUBIC CUR M HSTPLT=IT1
VE SCOPE PLOTTING FOR SUBROUTINE GRAPH $CUBIC CUR M HSTPLT=IT11
I1STOGRAM PLOTTING FOR SUBROQUTINE GRAPH $H M HSTPLT
RAMES $SUBROUTINE GRAPH EXPANDED OVER VERTICAL F F GRAPHX
GRAPH $BAR GRAPH PLOTTING FOR SUBROQUTINE M HSTPLT-11
VALUATION OF INTEGER SEQUENCE IN GROUPS OF FIVE AS POKER HANDSE F POKCT1
ATING SGENERATE COSINE OFP SINE HALF-WAVE TABLESs FIXED OR FLO M COSTBL
FLOATING) $SFAST DOUBLING OR HALVING OF A VECTOR (FIXED OR M puUBLX
UENCE IN GROUPS OF FIVE AS POKER HANDSEVALUATION OF INTEGER SEQ F POKCT]
UNDER CUBIC INTERPOLATION sHI-SPEED EXPANSION OF A VYECTOR M EXPAND
SHIGH SPEED 24 POINT SPECTRUM F FT24 =11
$SHIGH SPEED 24 POINT SPELTRUM M FT24
INE GRAPH sHISTOGRAM PLOTTING FOR SUBROUT M HSTPLT
£ LANGUAGE INTEGER TO EQUIVALENT HOLLERITH SCONVERT MACHIN M MLTI2A6
SINTERPRET HNLLERITH M INTHOL
SGENERATE HOLLERITH CHARACTERS M GNHOL2
QUENCE $GET HOLLERITH DATA FROM CALLING SE F GETHOL
SGENERATE HOLLERITH FLELD M GENHOL
ADJUST FUNCTION SHOLLERITH LEFT ADJUST OR RIGHT M HLADJ
$SWRITE HOLLERITH TEXT ON SCOPE M T7090DISPLA
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S$WRITE HOLLERITH TEXT ON SCOPE M 709D1SPLA .
ACK UP FORTRAN INTEGEP VECTOR AS HOLLERITH VECTOR $P M IVIOH
TEGERS $SOPRFAD OUT HOLLERITH VECTOR AS FORTRAN [N ™ HVTOlW
F TWQ ARBITRARY MCDE VECTORS FOR IDONTITY SFAST COMPAR N CMPARV
MPLITUDE AND PHASE FROM REAL AND IMAGINARYs R REVERSE $A M AMPHZ -
SLABEL POINTER COLUMNS WITH INCREASING 3-0IGIT INTEGERS F COLABL
1oR FCHECK VECTOR £27 “OMSTONE [NCREASING OR DECREASING BEHAV M MONOCK
N A VECTOR $FAST MAKT INDEX (BY {NCREASING SIZE) OF ELEMENTS I M SI1ZEUP
FROM ANOTHER WITH NEW RANGE AND INCREMENT  SCREATE ONE VECTOR M NURINC
TINa THYBRID SUSD21G9AMS FOR INCREMENTINGs TESTINGs AND SET M INDEX
FCT™2 0T peopUcT WITH ARBITRARY INC/ :M{NTS SV M DOTU
FOTOR AY SIFTING ANNTHFR AT EVEN TNCREMENTS $SFORM A V M SIFT
IST AUXILTARY INFORMATINN FCR AM INMDATA-QUDATA TYPE TAPE SL F LISTING
SINITLALIZED F~% ADDING TO AN INDATA-GUDATA TAPE F SETINO S
STERMINATE AN INDATA-CUDATA TAPE F TRMINO g
IDAL RULF SINDVTINITE INTZGRAL BY TRAPEZO M INTGRA
TA MATRIX COLU¥M WITH ARBITRARY INDEX BY INTERPOLATION SFIN M ARBCOL :
FLFMENTS IN A VFCTOR SFAST MAKE INDEX (BY INCREASING SIZE) OF M SIZEUP :
SCORE LOCATION WITH INDEXABLE ARGUMENT M Loc B
SALLOWS VARIABLF DEPTH INDEXING OF VECTORS M GETX =
$FAST TIACK THROUGH A VECTOR OF INDICES M FASTRK g
NDATA-7UDATA TAPE SINITIALIZED FOR ADDING TO AN I F SETINO z
SMULTI-INPUT FILTER BY LEAST SQUARES F MIFLS E
£s $MULTI-INPUT PREDICTOR BY LEAST SQUAR f MIPLS E
SMULTI-INPUT SIDEWARDS ITERATION F MISS E -
PLACF THE FNRMAT OF A SUCCEEDING INPUT OR OUTRUT STATEMENT SKE M RPLFMT i
$FLOAT ANY MACHINT LANGUAGE INTEGER M FLOATM £
VECTNR 8Y A FORTRAN FIXEL POINT INTEGER SMULTIPLY AN MLI M MLISCL £
AP A SSNUENCE OF NUMBERS INTO AN INTEGER SERIES M M MPSEQ1 E '
H FCONVERT MACHINE LANGUAGE INTEGER TO EQUIVALENT HOLLERIT M MLI?A6 z
cTor $PACK UP FORTRAN INTEGER VECTOR AS HOLLERITH VE M IVTOHV £
SFAST CONVERT FORTRAN INTEGER VECTOR TO MLI VECTOR M ITOMLI =
TATIAN 3% 20UNNING TO FORTRAN-11 INTEGESFXD PV DIVIDE WITH TRUN M XDV
Cr NOWNs NR TO NEAPEST FLTG, PTe INTEGER $ROUND FLTGe PTe NOo U M RND
D FLDATING PT, NUMRER TO MACHINE INTEGER STRUNCATE OR ROUN M XFIXM
SNETERMINE WHETHER FORTRAN-IT INTEGER 1S EVEN OR ODD M X00ZE
FIVE AS PAKER HANDSEVALUATION OF INTSGER SEQUENCE IN GROUPS OfF F POKCT!
ESFCONM OR0RLAILITY NENSITY OF INTEGFR SERIES AT GIVEN LAG F SROB2
€ ELEMENTS OF & MACHINFE LANGUAGE INTEGER VECTOR SFAST SQUAR M SQRML. T
F NJTPUT TADE A MACHINE ~NGUAGF INTEGER VECTOR $PRINT OR WRIT F PWML I\
COLUMNS WITH INCREASIMNG 3-DIGIT INTEGERS SLABEL PRINTER F COLABL
BUi HOLLERITH VECTOR AS =ORTRAN INTFGERS SSPREAD M HVTOLYV
ME $OUTPUT A MATRIX AS INTEGERS DENSELY PACKED OFF~L] F MOUTAT
CONVERT FLTG, VFCTOR TO MACHINE INTEGERS OR CONVERSELY $SCALEs M FXDATA
5 FOR LONG SERIZES OF FIXED POINT INTEGERS $FAST CORRELATION M PROCOR
XTESSIVF VeLUES €SCALF VECTOR TO INTEGERS FOR SCOPE, CLIPPING E M SCPSCL
$SHUFFLE A LIST OF INTEGERS FPOM 1 TO N F SHUFFy,
TINVERSION OF TPAPEZOIDAL INTEGRAL M TINTGR
SINDLFINITE INTEGRAL BY TRAPEZOIDAL NULE M INTGRA
AIDAL INTEGRAL 0OR ABSHLUTE VALUE INTEGRAL SMOVING TRAPEZ M MVNTIN
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CALE OR SCALF VECTOR FOR SIMPSON
GMITUDE sNEFINITF TRAPFZOIDAL
FGRAL SMOVING TRAPFZOIOAL
CTOR FOR SIMPSON INTFGRAL ANNR/D? TMYYGRATE SUNSCALF QR SCALE VF
TING OF FIXED VFCTOR SINTEGRATED SUMMATION OF A FLDA
X COLUMN WITH ARRITRARY INDEX BY INTERPOLATION $SFIND A MATRI
XPANSION OF A VECTOR UMDF2 CUBIC INTFRPOLATION SHI~SPEEY F
OF A MONOTONE FUNCTION BY L_INEAR INTERPOLATION $INVERSION
SLINEAR INTERPOLATION IN A TABLE
0 & EVENLY SPACED DATA VALUES SINTERPOLATION OPERATOR FOR
SQUAPRATIC INTERPOLATION IN A Te5i¢
SINTERPRET HOL!LCRiiH
IME TIMING IN SFCONDS USING 7090 INTFRYAL CLOCK $FOR REAL T
-LINE REQUEST IF NOT $CHECK IF INTERVAL TIMER 'S ON MAKING ON
$INVERSE GF A MATRIX
INTO ITS EVEN AND ODD PARTS (OR INVERSE) $SPLIT A VECTOR
ARBITRARY 1IME ORIGIN $QUICK INVERSE FOURIER TRANSFORM WITH
ON BY LINEAR INTERPOLATION SINVERSION OF A MONOTOME FUNCTI
Y DIFFERENCING $SINVERSION OF DIFFERENTIATION B
RAL SINVERSION OF TRAPEZOIDAL INTEG
LEAST SOUARES SHAPER BY SIDEWAYS ITERATION s
SMULTI~INPUT SIDEWARDS ITFRATION
REASING 3-DIGIT INTEGERS S$LABEL PRINTER COLUMNS WITH INC
NF TRANSIENTS BEGINNING WITH ANY LAG $CROSSCORRELATION
F TRANSIENTS BEGINNING WITH ZERO LAG $CROSSCORRELATION O

INTEGRAL AND/DR INTEGRATE SUNS
INTEGRAL OF FUNCTION OR ITS MA
INTFRRAL OR ARASOLUTF VALUE AT

17

SFLOAT ANY MACHINE

HOLLERITH $CONVERT MACHINE
AST SQUARF ELEMENTS OF A MACHINE
T OR WRITE NUTPUT TAPE A MACHINE
SMULTI-INPUT FILTER BY
SMULTI-INPUT PREDICTOR BY

SLEAST
SLEAST

YS ITERATION
REDICTOR
URSION»

SWIENER-LEVINSON
1-DIMENSION SREALIZABLE

URSIONs 2-DIMENSIONS $REAL IZABLE
10N $SREALIZABLE
NCTION $SHOLLERITH

$SHIFT VECTOR ELEMENTS LOGICALLY
T VECTOR FLEMENTS ARITHMETICALLY
$TRIANGULAR AVERAGINGs MOVING
BLOCK OF VALUES ALL ABOVE GIVEN
ATA SFIND CONTOUR
LTER OR DREDICTNR
SFAST AUTOCORRELATIONS FOR LONG»
$FAST CONVOLUTIONS FOR LONG»

AST CROSS-CORRELATIONS FOR LONGs
IND IF ARGUMENT FALLS INSIDE Two
BLES FROM LIST FALL WITHIN GIVEN
SLEAST SQUARES

LANGUAGE INTEGER
LANGUAGE INTEGER TO EQUIVALENT

LANGUAGE INTEGER VECTOR $F
LANGUAGE INTEGER VECTOR $PRIN
LEAST SQUARES
LEAST SQUARES

SQUARES LINE

SQUARES SHAPER BY SIDEWA
SQUARE ERROR FILTER OR P
SQUARES PREDICTOR BY REC
LEAST SQUARES PREDICTOR BY REC
LEAST SQUARES SHAPER BY RECURS
LEFT ADJUST OR RIGHT ADUUST FU
LEFT OR RIGHT
LEFT OR RIGHT
LEFT OR RIGHI END
LFVELSSCAN VECTOR FOR POSSIBLE
LEVELS FOR PLOTTING A ROW OF D

LEST
LL * 'T

$SHIF

SWIENER-LEVINSON LEAST SQUARE ERROR F1I

LIMITED ACCURACY SERIES
LIMITED ACCURACY SERIES
LIMITED ACCURACY SERIES
LIMITING VALUES

LIMITS
LINE

$F
SF
SCHECX THAT VARIA
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SMPSON
TINGL
MVNT IN
SMPSON
INTSUM
ARBCOL
EXPAND
IFNCTN
LINTR1
INTOPR
QINTR1
INTHOL
T090CLOCK]
CLKON
MATINV
SPLIT
QIFURY
IFNCTN
IDERIV
I1INTGR
LS5S1
MISS
COLABL
CROST
CROSS
FLOATM
MLI2AS
SQRML 1
PWMLIV
MIFLS
MIPLS
LSLINE
LSSS1
WLLSFP
RLSPR
RLSPR2
RLSSR
HLADJ
SHFTR2
SHFTR1
TAMVL
NXALRM
CNTROW
WLLSFP
QACORR
QCNVLYV
QXCORR
YXLIMIT
LIMITS
LSLI IE




X AS INMNTEGERS DENSFLY DACKFD OFF~LINF $OUTPUT A MATR]
SQUTPUT VARTABLFS FIVFE PFR LINF IN & FORMAT

$PLOT FAST HORIZONTAL LINF ON SCOPE
SPLOT FAST HORIZONTAL LINE ON SCOPE
$PLOT FAST VERTICAL LINE ON SCOPE
$PLOT FAST VYERTICAL LINF ON ¢COPC
ROGRAM AND CNOMMON $OFF-LINE PRINT OF MEMORY USAGE - P
SCONTOUR OF MATRIX SURSET AN OFF=-LINF PRINTFR
F INTERVAL TIMFR IS ON MAKING ON-LINE REQUFST IF NOT $CHECK 1
SFAST ARRITRARY STRAIGMT LINF SEGMENT ON SCOPF
$FAST ARBITRARY STRAIGHT LINE SEGMENT ON SCOPE

ERSION OF A MONOTONE FUNCTTION BY LINEAR INTERPOLATION $INV
3 $LINEAR INTERPOLATION IN A TABL
ET FXD OR FLTG VECTOR EQUAL TO A LINEAR SEGMENT $ S
LCATHNG $SET LINEAR VFCTORSs FIXED AND/OR F
$SPACE CARRIAGE N LINES OR RESTORE PAGE
AN INDATA-QUDATA TYPE TAPE $LIST AUXILIARY INFORMATION FOR
TAPF TQ FRONT OF DECK $LIST DATA DECK AND REPOSITION
$CHECK THAT VARTABLFS FROM LIST FALL WITHIN GIVEN LIMITS
0 SFTS OF VALUFS $SET A LIST OF VARIABLES TOQ ONF CF TW
HINE ADDFESSES OF VARIABLES IN A LIST $CREATE VECTOR OF MAC
$SHUFFLE A LIST OF INTEGERS FROM 1 TO N
$SET A LIST OF VECTORS TO ZERO
WRITE OUTPUT TAPF WITH NORMAL OR LITERAL f ‘RMAT VECTOR $
TPUT COLUMN VECT~ZRS BY NORMAL NR LITERAL F. IMATS souU
$ACCTSS TO LITERAL OR ORDINARY FORMAT
INF VFCTNe QUTPUT WITH NORMAL OP LITFRAL FORMAT $OFFL

S$OUTPUT VARTABLES RY NORMAL OR LITERAL FORMAT
OUTPUT NAMED VECTOR BY NORMAL OR LITERAL FORMAT WITH SPACING $
UTPUT NAMED VECTORS BY NORMAL OR LITERAL FORMATS WITH SPACINGSO

BY PROXY Cat L STATEMENTS SLOCATE AND OPFRATE SUBROUTINES

¢ COMMON SLOCATE ARGUMENT WITH RESPECT T
$MOVE A VECTOR TO A DIFFERENT LOCATION

NT $"0ORE LOCATION WITH INDEXABLE ARGUME

$LOGICAL SHIFT FUNCTION
$COMPUTE A LOGICAL SUMCHFCK
$SHIFT VECTOR ELEMENTS LOGICALLY LFFT OR RIGHT
LS $PERFORM LONG DIVISION OF TWO POLYNCMIA
$SCALF s CONVERT FLTG, VFCTCR TO MACHINE INTEGERS OR CONVERSELY
SFLOAT ANY MACHINE LANGUAGE INTEGER
UIVALENT HOLLFRITH $CONVERT MACHINE LANGUAGE INTEGER TO EQ
IN A LIST $CREATE VECTOR OF MACHINE ADDRESSES OF VARIABLES
OR ROUND FLOATING PT, NUMRFR TO MACHINE INTEGER $TRUNCATE
R $FAST SQUARE ELFEMENTS OF A MACHINE LANGUAGE INTEGER VECTO
% SPRINT OR WPITE QUTPUT TAPE A MACHINE LANGUAGE INTFGER VECTO
IDAL INTEGRAL OF FUNCTION OR ITS MAGNITUDE $DEFINITE TRAPEZO
AN INTEGER SERIES SMAP A SENUENCE OF NUMBERS INTO
RFLATION OF TRAMSIFNT VECTORS OF MATRICES $CROSSCOR
VERSED DOT PRODUCT OF VECTNORS QOF MATRICES $00T PRODUCT GR RE
VERSFD DOT PORODUAT NF VECTORS OF MATRICES €DNT PRODUCT QR RF
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MOUTAI
cSouT
TO090LINEH
T09LINEH
TO0S90LINEV
TO9LINEV
MEMUSE
CONTUR
CLKCN
TO90LINE
TOSLINE
IFNCTN
LINTR1
SETLIN
SETLNS
CARIGE
LISTING
DADECK
LIMITS
CHOOSE
XLoCv
SHUFFL
ST2S
FMTOUT
cvsouTt
FNDFMT
VECOUT
VRSOUT
vouTt
VSOQUT
LOCATF
IXCARG
MOVE
LocC
LSHFT
FAPSUM
SHFTR2
POLYDV
FXDATA
FLOATM
MLIZAS
xtocv
XFIXM
SQRML1
PWMLIV
TINGL
MPSEQL
CRSVM
MDOT3
MDOT




SRFEVERSE VECTOR OF MATRICES = MRVRS
OR A SYMMETRIC PNSITIVE DEFINITE MATRIX $FACT F MFACT
$INVERSE OF A MATRIX F MATINV
KED OFF=LINF $NUTPUT A MATRIX AS INTEGERS DENSELY PAC F MOUTA |
ICATION $N X M MATRIX BY M X L MATRIX MULTIPL F MATML 3
NDEX BY INTFRPOLATION SFIND A MATRIX COLUMN WITH ARRITRARY I M ARBCOL
SFXTREMAL VALUES OF MATRIX ELFMENTS M MAXSNM
SN X M MATRIX BY M X L MATRIX M _ 1 PLICATION F MATML3
$SQUARE MATRIX MULTIPLICATION M MATML1
FLS $SCONTOUR A MATRIX ON THE PRINTER [N DFCIB F CNTRDB
SMATRIX OUTPUT IN G FORMAT F MOUT
TER $CONTOUR OF MATRIX SUBSET ON OFF=LINE PRIN F CONTUR
SMATRIX TRANSPOSE M MATRA
$ SQUARE MATRIX TRAMSPOSE M MATRAL
TION FUNCTINNS SREGION TO MAXIMIZE RATIO OF TWQ DISTF AU F MXRARE
SNORMALIZE A VECTOR TO GIVEN MAXIMUM VALUE M NMZMG1
PENDENCY FROM PROBABILITY DENSITSMEAN SQUARE CONTINGENCY AN DE F MSCON1
SREMOVE THE MEAN FROM A FIXED VECTOR M XREMAV
SREMOVE THE MEAN FROM A FLOATING VECTOR M REMAV
SNORMALIZE AND CHANGE MEAN OF A VECTOR F NRMVEC
R $MOVING MEAN SQUARE AVERAGE OF A VECTO F MVSQAV
MON $SOFF-LINF PRINT OF MEMORY USAGE = PROGRAM AND COM F MEMUSE
SE ODD-LENGTHED VECTNR ABQUT TS MIDPOINT SCOLLAP M KOLADS
F BACCESS ROUTINT FOR RAND CORPe MILLION RANDOM DIGITS FROM TAP F GETRD1
SFACTOR POWER SFECTRUM TO FIND MINIMUM PHASF WAVELET M FACTOR
$ENABLE MIXED EXPRESSIONS IM FORTRAN Y] SA4E
ONVERT FORTQAN INTEGER VECTOR TO MLI VECTOR $FAST C M IToMLl
POINT INTEGER SMULTIPLY AN MLI VECTOR BY A FORTRAN FIXED M vLISCL
$NUICK CROSSCORRELATION OF MLI TRANSIENTS F AXCOR]
$FAST COMPARE TWO ARBITRARY MQODE VECTORS FOR IDENTITY M CMPARY
VECTOR EQUAL TO A CONSTANT (ANY MODE) $SET ALL ELEMENTS OF M SETKV
CONSTANT OrR BY CONSTANTS SMODIFY A SET OF VARIABLES BY A M ADDK
IONS FNOR DANIELL SPECTRA $MODIFY AUTO- OR CROSS-CORRELAT M ADANL
LITY DISTRIBUTION WITH SPECIFIED MOMENTS $SGENFERATE PROBABI F CRAFIT
$REREAD DATA RECORD AND END FILE MONITOR M REREAD
SOPTIONAL ONLINE MONITOR OF B8CD TAPE WRITING M ONL INE
ING BEHAVIOR $CHECK VECTOR FOR MOMOTONE INCREASING OR DECREAS M MONOC¢
TERPOLATION SINVERSION OF A MONOTONE FUNCTION BY LINEAR IN M IFNCTN
OCATION SMOVE A VECTOR TO A DIFFERENT L M wOvVE
RS SMOVE AN ARBITRARY SET OF VFCTO M MOVELS
OR CHANGE SIGN OF A VECTOR SMOVESREVERSEs CHANGE SPACINGs M MOVREV
$SMOVE DATA BLOCK M MVYBLOK
$*OVING AVERAGE OF A VECTOR F MVINAV
STRIANGULAR AVERAGINGs MOVING LEFT OR RIGHT END M TAMVL
A VECTOR $SMOVING MEAN SQUARE AVERAGE OF F MVSQAV
INT VECTOR $FAST MOVING SUMMATION OF A FIXED PO M MUVADD
BY A CONSTANT SMOVING SUMMATION WITH DIVISION M MVYNSUM
ABSOLUTE VALUE INTEGRAL SMOVING TRAPEZOIDAL INTEGRAL OR M MVNTIN
UARES SMULTI-INPUT FILTER BY LEAST 5Q F MIFLS
SQUARES SMULTI-INPUT PREDICTOR AY LFEAST F MIDLS
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SN X v MATRIX BY M X L MATRIX
$SQUARE MATRIX
QTRAN FIXED POINT INTEGER
RY A SINGLE FLTGe DPToe CONSTANT
RS FIXEND NR ELNATING
FIXED £ANSTANT
AN CINTO FAUALLY LIKFLY SFPTINNS
XIMUM VALUF
VECTOR
N GIVEN RANGFESFREQUENCY COUNT OF
LAST TEoMm eS5EARCH VECTOR FOR
STRUNCATF N2 QOUND FLZATING PT,
$MAP A SEQUENCE OF
£ FORTRAN=]1 INTEGER IS EVEN OR
SO 1T A VFCTOR INTO ITS EVEN AND
FASINF AND/AR SINF TRAMSFNRMS OF
vinenINT $COLLAPSE
SINE TRANSFNOMS FROM 2 NOR 4 EVEN
VAL NR L ITFDAL FORMAT
ATRIX AS INTEGERS DFNSFLY PACKED
-~ DRNGRAM AMND COMMON
sCANTAUD NFE MATRIX SUBSET ON

€FAST COSINE TRANSFQRMS OF
RANGF $COLLAPSE
TING $OPTIONAL
ALL STATFEMENTS SLOCATE AND
CFD DATA VALUES SINTERPOLATION

NMNFE SURRDUTINF RFPEATEDLY
INE TN GIVFM ACCURACY SFIND
¢FAST RFVFRSF STNRAGE
NDE SURRAUTINE DISCLA SVARIABLE
FR T7aANSEAQM WITH AQRBRITRARY TIME
AT TRANSTENT WITH ARRITRARY TIME

SMULTI-INPUT SIDFWUARDS |TERATIO
MULTIPLICATION

MULTIFLICATION
sMULTIPLY AN MLI VECTOR BY A FO
sMULTIPLY ANY NO., OF VARIABLES
SMULTIPLY ELEMENTS OF TWO VECTD
SMULTIPLY VECTOR RY FLOATING OR
SNORMAL DISTRIRUTION AND DIVISI
SNORMALIZE A VECTOR TO GIVEN MA
$SNORMALIZE AND CHANGE MEAN OF A
NUMBER OF VALUES OF A SERIES I
NUMBERs STARTING FRCM FIRST OR
NUMBER TO MACHINE INTEGER

NUMBERS INTO AN [INTEGER SERIEZS
oDD SDETERMINE WHETH
ODD PARTS (OR INVERSE) $

ODD-LENGTH SERIES $FAST
ODD-LENGTHED VECTOR ABOUT TS
-0DD PARTS FFAST COSINE AND/OR
SOFFLINE VECTCR QUTPUT WITH NOR
OFF-LINE SOUTPUT A M
$OFF-LINE PRINT OF MEMORY USAGE

OFF=LINE PRINTER

ONE-SIDEC AUTOCORRELATIONS
ONE-SIDED VECTOR INTC SMALLER
ONLINE MONITOR OF BCD TAPE WRI
OPERATE SUBROUTINES BY PROXY C
OPERATOR FOR 1 TO 4 EVENLY SPA
SOPERATE SEVERAL SUBROUTINES OR
OPERATION TIME OF NEXT SUBROUT
ORDER OF A VECTOR

ORIGIN FORMAT GENERATOR FnrR SC
ORIGIN $QUICK INVERSE FOURI
ORIGINSFAST FOURIFR TRANSFNEM

ILTARY [NFORMATION FOR AN INDATA-DOUDATA
TIALIZED FOR ADDING TO AN INDATA-OUDATA
STERMINATFE AN INDATA-OUDATA

NSFLY PACKED OFF-LINF sOUTPUT
L OR LITERAL FORMATS SOUTPUT
<MATRIX OUTPUT

FRAL FORMAT VECTOR sWRITE QUTPUT
IN G FORMAT sSOUTPUT

nR LITERAL FORMAT WITH SPACING $OUTPUT
OR LITERAL FORMATS WITH SPACINGSOUTPUT

FORMAT OF A 3UCCEEDING INPUT OR OUTPUT

INTEGER VECTOR SPRINT OR WRITE CUTPUT

LITERAL FORMAT $OUTPUT
FORMAT SOFFLINE VECTOR OUTPUT
AS HOLLERITH VECTOR

TYPE TAPE SLIST AUX
TAPE SINI
TAPE

A MATRIX AS INTEGERS DE
COLUMN VECTORS BY NORMA
IN G FORMAT

TAPE WITH NORMAL OR LIT
VARIABLES FIVE PER LINE
NAMED VECTOR BY NORMAL

NAMED VECTORS BY NORMAL
STATEMENT SREPLACE THE
TAPE A MACHINE LANGUAGE
VARTABLES B NORMAL OR

WITH NORMAL CR LITERAL

$PACK UP FORTRAN INTEGER VECTOR

R $SCALE AND FIX DATA VECTOR» PACK N DATA POINTS PER REGISTE

NTMMITMMIANNMAIMNIITITIXITZTXTZTNANMNMIIINITITILANMIOMIIIIMITINN

TLMNMINIX

MISS
MATML3

MATML 1
MLISCL
MULK
VTIMSV
MULPLY
NOINT1
NMZIMG1
NRMVEC
FRQCTZ2
5RCH1
XF1XM
MPSEQ]
X00ZE
SPLIT
C0S's1
KOLAPS
CosP
VECOUT
MOUTAT1
MEMUSE
CONTUR
ASPECT
COLAPS
ONL INE
LOCATE
INTOPR
SEVRAL
TIMSUB
REVERS
DspFMT
QIFURY
QAFURRY
LISTING
SETINO
TRMINO
MOUTAT1
CVsSQoUT
MOUT
FMTOUT
CcSoUT
vouT
VSouT
RPLFMT
PWML TV
VRSOUT
VECCUT
IVTOHV
PAKN
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PUT A MATRIX AS INTEGERS DENSELY
SUNPACK AND RESCALE A

PACE CAURIAGE N LINES OR RESTORE
O OR FLOATING VECTOR ELEMENTS [N
VARIABLES FOR EQUALITY $COMPARE
TRANSFORMS FROM 2 CR 4 SVEN-0DD
T A VECTOR INTO [TS EVEN AND ODD

OR REVERSE $AMPLITUDE AND
R POWER SPECTRUM TO FIND MINIMUM
COPE
COPE
PE
PE
VECTORS $PRINTER
RS SPRINTER

SMULTIPLE FRAMF SCOPE
SFIND CONTOUR LEVELS FOR
$BAR GRAPH

SCUBIC CURVF SCOPF
$CUBIC CURVE SCOPE
$HISTOGRAM

S SETK AND SETVEC

CH EXACTLY FITS 3 EQUALLY SPACED

AND FIX DATA VECTORs PACK N DATA

ER SEQUENCE IN GROUPS OF FIVE AS
$COMPLEX

HE POWER SERIES SQUARE ROOT OF A

AND COMPLEX ROOTS
S REAL AND .COMPLEX ROOTS
NTS FOR REAL ARGUMENTSEVALUATE A
SPERFORM LONG DIVISION OF TwO
SFACTOR A SYMMETRIC
PHASE WAVELET $FACTOR
SRATSE VECTOR TO POWER OR SUM
NS FROM BASE SRAISE VECTOR TO
POLYNOMIAL SFIND THE
SMULTI=-INPUT
SON LEAST SQUARE ERROR FILTER OR
NSION SREALIZABLE LEAST SQUARES
NSIONS SREALIZABLE LEAST SQUARES
M AND COMMON SOFF-LINE
ACHINE LANGUAGE INTEGFR VECTOR
OUR OF MATRIX SUBSET ON OFF-LINE
G 3-DIGIT INFEGERS SLABEL
SCONTOUR A MATRIX ON THE
LENGTH VECTORS
OF VECTORS '
SCOMPUTE CHI-SQUARE FOR CONSTANT

PACKED OFF=LINF
PACKED DATA VECTOR

PAGE $S
PAIRS $DIFFERENCE FIXE
PAIRS OF VARIABLES OR A SET OF
PARTS 3$FAST COSINE AND/OR SINE
PARTS (DR INVERSE) SSPLI
PHASE FROM REAL AND IMAGINARY»
PHASE WAVELET SFACTO
$PLOT FAST HORIZONTAL LINE DN 5
$PLOT FAST HORIZONTAL LINE ON S
$PLOT FAST VERTICAL LINE ON SCO
SPLOT FAST VERTICAL LINE ON SCO
PLOT OF A SET OF ERUAL LENGTH
-PLOT OF ARBITRA®Y SET OF VECTO
PLOTS OF VECTOR SETS
PLOTTING A ROW OF DATA
PLOITING FOR SUBROUTINE GRAPH
PLOTTING FOR SUBROUTINFE GRAPH
PLOTTING FOR SUBROUTINE GRAPH
PLOTTING FOR SUBHOUTINE GRAPH
SPLURALIZE THE NEXT SUBROUTINE
SPLURALIZED FORMS OF SUBROUTINE
POINTS SFIND QUADRATIC WHI
POINTS ;SR REGISTER $SCALE
POKER HANDSEVALUATION OF INTEG
POLYNOMIAL EVALUATION
POLYNOMI AL
$POLYNOMIAL ROOT FINDER
SPOLYNOMIAL SYNTHESIS FROM REAL
SPOLYNOMIAL SYNTHESIZED FROM T
POLYNOMIAL WITH REAL COEFFICIE
POLYNOMEIALS
POSITIVE DEFINITE MATRIX
POWER SPECTRUM TO FIND MINIMUM
POWER OF DEVIATIONS FROM BASE
POWER OR SUM POWER OF DEVIATIO
POWER SERIES SQUARE ROOT OF A
PREDICTOR BY LEAST SQUARES
PREDICTOR SWIENER=LEVIN
PREDICTOR BY RECURSIONs 1=-DIME
PREDICTOR BY RECURSIONs 2-DIME
PRINT OF MEMORY USAGE - PROGRA
$PRINT OR WRITE OUTPUT TAPE A M
PRINTER $CONT
PRINTER COLUMNS WITH INCREASIN
PRINTER IN DECIBELS
SPRINTER PLOT OF A SET OF EQUAL
SPRINTER=-PLOT OF ARBITRARY SET
PROBABILITY CASE

$0UT

SFIND T
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MOUTAL
UNPAKN
CARIGE
DIFPRS
CMPARP
COSsP
SpLIT
AMPHZ
FACTOR
TO90LINEH
TO9LINEH
T090LINEV
TO9LINEV
PLTVS1
PLOTVS
GRAPH
CNTROW
HSTPLT-11}
HSTPLT=111
HSTPLT=111
HSTPLT
PLURNS
SETKP
QUFITI1
PAKN
POKCT1
IPLYEV
PSQRT
MULLER
POLYSN
PLYSYN
POLYEV
POLYDV
MFACT
FACTOR
POWER
POWER
PSQRT
MIPLS
WLLSFP
RLSPR
RLSPR2
MEMUSE
PWMLLIV
CONTUR
COLABL
CNTRD8
PLTVS]
PLOTVS
CHISQR

SRR THETTTAE AN

T




CONT INGENCY AND DEPENDENCY FRO™ PROBABILITY DENSITEMEAN SQUARE F MSCON1
VARIATE EXCEEDS A VALUE SPROBABRILITY THAT A CHI-SQUARED F KIINT]
SFRIES AT GIVEN LAG SSECODN PROBARILITY DFENSITY OF INTEGER F PROB2
SEECIFIED MOMENTS EGENERATE PROBARILITY DISTRIBUTION WITH F PRBFIT
$DIVIDE THE X AXIS INTO FQUALLY PROBABLF RANGES F GRUP?2
S SDISPLATED DOT PRODUCT OF 2-DIMENSIONAL ARRAY F poTP
$FAST DOT PRODUCT OF TWO VFCTORS X FDOT
sDOT eRNDUCT nR REVERSED DOT £RODUCT nF VECTNRS OF MATRICES F MDOT3
SHOT PRODUCT N REVERSED DOT PRODUCT OF VECTNARS OF MATRICES F MDOT
T OF VECTORS OF wATRICES «COT PROBUCT N2 RLVERSEN DOT PRODUC F MDOT3
T 0F VECTNRS OF MATRICES DT PRODUCT OR REVERSED D0OT PRODUC F MDOT
NTS SVECTOR DOT PRODUCT WITH ARBITRARY INCREME M DOTJ
VISION BY CONSTAMT «DOT PRODUCT NF TWO VECTORS WITH DI M VDOTV
OCATE AND OPERATC SURRNDUTINES BY PROXY CALL STATEMENTS LM LOCATE
ABLE SQUADRATIZ INTERFOLATION IN A T F QINTR1
EQUALLY SPACED POINTS SFIND QUADRATIC WHICH EXACTLY FITS 3 M QUFIT]
TRANSIENTS SQUICK CROSSCORRELATION OF MLI F NXCOR1
M WITH ARBITRARY TIMF ORIGIN SQUICK INVERSE FOURIER TRANSFOR F N IFURY
OWER OF DEVIATIONS FROM BASE SRAISE VFCTOR TO POWER OR SUM P M POWER
TS FROM TAPE SACCESS RNUTINE FOR RAND CORP. MILLION PANDOM DIGI F GETRD1
S ROUTINE FNR RAND CORP, MILLION RANDOM DIGITS FROM TAPE S$ACCES F GETRD]1
SE ONE-SIDED VECTOR INTC SMALLER RANGE SCOLLAP M COLAPS
R OF VALUES OF A SERIES IN GIVE:!! RANGESFRFOUENCY COUNT OF NUMBE M FRQCTT2
IFIED ACCURACYs OF GIVEN PROGRAM RANGE SREAL TIMEs TO SPEC M 7u9TIMAZB
ONE VECTOR FROM ANOTHFR WITH NEW RA;!GE AND INCRFEMENT $CRFATE M NURINC
THE X AXIS INTO FQUALLY PROBABLF RANGCS S$DIVID)E F GRUP2
TIONS SREGION TO MAXIMIZE RATIO °F TWO DISTRIBUTION FUNC F MXRARE
T SREAD DAA IN GENERALIZED FORMA F RDATA
RY TAPF SREAD EVERY N-TH WORD FROM BINA N PACDAT
SAMPL ITUDE AND PHASE FROM REAL AND IMAGINARYs OR REVERSE M AMPHZ
ING 7000 INTERVAL CLOCK $FOR REAL TIME TIMING IN SFCONDS US M 7090CLOCK1
EPOLYNOMIAL SYNTHESIS FROM REAL AND SOMPLEX ROOTS F POLYSN
$POLYNOMIAL SYNTHESIZED FROM ITS REAL AND COMFLEX RONTS F PLYSYN
OMIAL WITH REAL COEFFICIENTS FOR REAL ARGUMENTSEVALUATE A POLYN F POLYEV
UMENTSEVALUATE A POLYNOMIAL WITH REAL COEFFICIENTS FOR REAL ARG F POLYEV
CYs OF GIVEN PROGRAM RANGE SREAL TIMEs TO SPECIFIED ACCURA M T09TIMA2B
CTOR BY RECURSIONs 2-DIMEMSIONS SREALIZABLE LEAST SQUARES PREDI F RLSPR2
CTOR BY RECURSIONs 1-DIMENSION SREALIZABLE LFAST SQUARES PREDI F RLSPR
R BY RECURSION SREALIZABLE LEAST SQUARES SHAPE F RLSSR
SREREAD DATA RECORD AND END FILE MONITOR M REREAD
SITION TAPE $TEST IF NEXT TAPE RECORD IS END OF FILF AND RFPO M ZEFBCD
SSKIP FORWARD N? BACKWARD OVER RECORDS ON TAPE M RSK1IP
s TWO-DIMENSIONAL FILTER BY RECURSION F FIRE2
ALIZABLE LEAST SNUARFS SHAPER RY RECURSION $RE F RLSSR
ZABLFE LEAST SNUARES PRFDICTOR BY RFCURSIONs 1-DIMENSION SRFALI F RLSPR
ZABLE LEAST SQUARES PREDICTOR BY RECURSIONs 2-DIMENSIONS S$REALI F RLSPR?2
CTOR THOGUGH A CONSTANT SREFLECT A FIXED OR FLOATING VE M REFLEC
0 DISTRIBUTION FUNCTIONS SREGION TO MAXIMIZE RATIO OF TW F MXRARE
A VECTORs PACK N DATA POINTS PER REGISTFR $SCALE AND FIX DAT M PAKN
ECcTNR SREMOVE THE MEAN FROM A FIXED V M XREMAV
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G VECTOR $REMOVE THE MEWN FROM A FLOATIN
DING INPUT OR QUTPUT STATEMENT $REPLACE THE FORMAT OF A SUCCEE
K $1 IST DATA DECK AND REPOSITION TAPE TO FRONT OF DE
T TAPE RFCORD IS FMPD OF FILF AND RFPOSITION TADE $TEST IF NEX
E MONITOR $REREAD DATA RECORD AND END FIL
FRVAL TIMER IS ON MAXING ON-LINE REQUEST IF NOT $CHECK IF INT
SUNPACK AND RESCALE A PACKED DATA VECTOR
1CAL FILTER WITH GIVFEN AMPLITUDE RESPONSF TGENERATE SYMMFTR
$SOACE CARRIAGE N LINES OR RESTORE PAGE
AL TAPF $FAST AND CONVFENIENT RETRIEVAL OF DATA ERNM A SPEC]
F FIRST $RETURN N-~TH ARGUMENT BEYOND TH
S ORODUCED BY SPLIT, $FAST REVERSAL OF SPECIAL VECTORS A
HASE FROM REAL AND IMAGINARYs OR REVERSE SAMPLITUDE AND P
ANGE SIGN OF A VECTOR tMOVESsREVERSEs CHANGE SPACINGs DR CH
S$REVERSE VFCTOR OF MATRICES
$REVERSE A VECTOR ELSEWHERF OR
$FAST RFVERSE STORAGE ORDER OF A VEC
S OF MATRICFS $£D0OT PRODUCT OR REVERSED DOT PRODUCT OF VECTNR
S NF MATOICFS «NOT PRNDUCT OR REVFRSEDN NDOT PRODUCT OF VECTNAR
THOLLFRITH LEFT ADJUST OR RIGHT ADJUST FUNCTION
FLEMENTS AR ITHMFTICALLY LEFT OR RIGHT $SYIFT VECTOR

IN PLACE
TOR

TCTOR ELFMENTS LOGICALLY LEFT OR RIGHT $SHIFT V

NGULAR AVERAGIMNGs MOVING LEFT OR RIGHT END STRIA

ST OR FROM TRUE AVFERAGE SReMeSe DEVIATION FROM GIVEN BA
SPOLYNOMIAL ROOT FINDER

$SQUARE
$SQUARE
SFIND THE POWER SERIES SQUARE
SYNTHESIS FROM REAL AND COMPLEX
FSIZFD FROM ITS RFAL AND COMPLEX
NWARDS AN ARBITRARY AMOUNT
ISYMMETRIC 2-DIMENSIONAL ARRAY
$RNUNDs ROUND UPs OR
ATHINE INTFGER STRUNCATE OR
AR TO NEAREST FLTG, PT,
A FLNATING VECTOR

UNDING

INTEGER $ROUND FLTG.
SROUNDs ROUND UP»s 0° R0UND DOWN

RNOOT OF A FIXED VECTOR WITH PO
ROOT OF A FLOATING VECTOR

ROOT OF A POLYNOMIAL

ROOTS SPOLYNOMIAL
ROOTS SPOLYNOMIAL SYNTH

$ROTATE A VECTOR UPWARDS OR DOW
SROTATE CENTRO-SYMMETRIC OR ANT

ROUND DOWN A FLOATING VECTOR
ROUND FLOATING PT, NUMBER TO M
PTe NOe UPs DOWNS

TING VECTOR $ROUND» ROUND UpPs 0OR ROUMD DOWN A FLOA
FLOATING VFCTOR WITH OR WITHOUT ROUNDING SFIX A
WO FIXED VFCTORS WITH OR WITHOUT ROUNDING SDIVIDE ELEMENTS OF T
UARE ROOT OF A FIXED VECTOR WITH ROUNDING $5Q
XD PT DIVIDF WITH TRUNCATION OR ROUNDING TO FORTRAN-II INTEGES
ND CONTOUR LEVELS FOR PLOTTING A ROW OF DATA S$F1
DEFINITS INTEGRAL BY TRAPEZOIDAL RULE SIN

MACHINE INTEGERS OR CCHNVFQSELY €3CALEs CONVERT FLTGe VECTOR TO
K N DATA POINTS PFR QEGISTER $SCALE AND FIX DATA VECTORs PAC
RAL AND/OR INTEGRATE SUNSCALE OR SCALE VECTOR FOR SIMPSON INTEG
COPEs CLIPPING EXCESSIVE VALUES S$SCALE VECTOR TO INTEGERS FOR S
OR GREATER THAN GIVEN VALUESFAST SCAN VECTQOR FOR ELEMENT EQUAL

OF VALUES ALL AROVF GIVEN LEVELSSCAN VECTOR FOR POSSIBLE BLOCK

SADVANCE FILM FRAME ON SCOPE
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REMAYV
RPLFMT
DADECK
2EFBCD
REREAD
CLXON
UNPAKN
GNFL I
CARIGE
INDATA
NTHA
CHPRTS
AMPHZ
MOVREV
MRVRS
REVER
REVERS
MDOT3
MDO1
HLADJ
SHF Tz
SHFTR?
TAMVL
RV SDEV
MULLER
XSNRUT
SQrROQT
DSQART
POLYSN
PLYSYN
ROTAT]
ROARZ
INDV
XFIXM
RND
INDV
QNDV
FIXV
xXVDvVav
XSQRUT
XD1IvV
CNTROW
INTGRA
FXDATA
DAKN
SMPSON
SCPSCL
FASCN]
NXALRM
TO9CFRAME




SADVANCF FILM FRAME

RITRAPY STRAIGHT LINE SEGMFNT
QI TRARY STRAIGHT L'NF SEGMENT
$OLOT FAST HORIZONTAL LINFE
EPLOT FAST HORIZONTAL LINE

2o NT FAST VFRTICAL LINF

ON
ON
CN
ON
ON
ON
<oy nT FAST VFOTICAL ON
SWRITE HOLILFRITH TEXT ON

SWRITE HILFRITH TeEXT ON
SMULTIPLE FRAME

~PAPH $CUBIC CURVE
“RADH SCUBIC CURVE
ABRLF NRIGIN FIIWAT GENERATNHR FNR
F3 SSCALF VECTOR TO INTEGERS FOP

LINF

TING FRO» FIRST 9P LAST Tram

INTEGER SERIES AT SIVEN LAG
e ecno REAL TIME TIMING IN
AND DIVISION INTO SQUALLY LIKFLY
«CAST AR3ITRARY STRAIGHT LINE
LFAST ARRIT2ARY 'STRAIGHT LINE
ne FLTG VECTNR EQUAL T0 & LIMEAR
«TFST THE CONDITION OF ANY
$5FT HCLLERITH DATA FROM CALLINS
TEGFR SERIFES SMAP A
POKE? HANDESFVALUATION OF INTEGER
FART2AM VAPTABLFE LENGTH CALLING
SFAST FUNCTIQONS FOR
NR SINF TRANSFARMS NF NDD-LENGTH
UENCE OF NUMARFRS INTC AN INTEGSR
Y COUNT OF NUMRER 0OF VALUFS OF A
TIONS FOP LONGs LIMITED ACCURACY
TI2MNS FOR LONGe LIMITED ACCURACY
TIONS FN2 LONGs LIMITED ACCURACY
N PRNPARILITY DENSITY OF INTFEGER
¢FAST CORRELATIONS FOR LONG

MTAL $SFIND THE POWER
OF TWO SFTS OF VALUES
2R BY CONSTANTS EMODIFY A

$COMPARF PAIPS OF VARIABLES OR A

SMOVE AN ARBITRARY

AL T0 A cONSTANT {(ANY MODF)

T A SINGLF VALUF
N SEFLPARATE VALUFS (7XN OP FLTG)

G A LINEAR SEGMENT %

N FLDOAT+NG
SPRINTER PLOT OF A
EPRINTFR-PLOT OF ARRITRARY

$SET

$SET A
$SET
T SEDARATE VALUFS (FXD OR FLTGSSET
{F¥D Cr FLTG)ISSET
$SFT

$SET

SI0pE
SCOPFE
SCOPE
SCOPE
SCOPF
SCNPE
SCOPE
SCOPE
SCOPE
SCOPE PLOTS OF VECTOR SETS
SCOPE PLOTTING FOR SUBROUTINE
SCOPE PLOTTING FOR SUSBROUTINE
SCOPE SUBROUTINE DISPLA $VARI
SCOPEs CLIPPING EXCESSIVE VALU

$FAST AR
$FAST AR

$SEARCH A VECTOR FOR A VALUE
$SEARCH VFCTOR FOR NUMBERs STAR
$SECODN PROBABILITY DENSITY OF

SECONDS USING 7090 INTERVAL CL
SECTIONS SNORMAL DISTRIBUTION
SFGMENT NN SCOPF
STGMENT ON SCUPE
SEGMENT

SENSE SWITCH
SEQUENCE
SEQUENCE OF NUMBERS INTO AN IN
SEQUENCE IN GROUPS OF FIVE AS
SEQUENCES SENABLE
SEQUENTIAL SINES AND COSINES

$ SET FXD

SERIES $FAST CGSINE AND/
SERIES $MAP A SEQ
SERIFS IN GIVEN RANGESFREQUFNC
SERIES SFAST AUTOCORRELA
SERIES SFAST CONVOLU
SERIES $SFAST CROSS-CORRELA

SERIES AT GIVEN LAG $SECOD
SERIES OF FIXED POINT INTEGERS
SERIES SQUARE ROOT OF A POLYNO
A LIST OF VARIABLES TO ONE
OF VARIABLES BY A CONSTANT
OF VARIABLES FOR EQUALITY

OF VECTORS

LIST OF VECTORS T0 Z2ERD

ALL ELEMENTS OF VECTOR EQU
ANY NO, OF VARIABLES FQUAL
ANY NOe OF VARIABLES EQUAL
ANY NO. OF VFECTORS EQUAL T
FXD OR FLTG VECTOR EQUAL T
LINEAR VECTORSs FIXFD AND/
OF EQUAL LENGTH VECTORS

OF VECTORS

SET
SET
SET

SET

SET
SET
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TOSFRAME
TO90LINE
TCOLINE
TO90L INEH
TO9LINEH
TO90LIMNEV
TOSLINEV
7090D1SPLA
7T09D1SPLA
GRAPH
HSTPLT=-1T11
HSTPLT=1T11
DSPFMT
SCPSCL
SEARCH
SRCH1
PROB2
7090CLOCK]1
NOINTI1
T090LINE
TOSLINE
SETLIN
SWITCH
GETHOL
MPSEQ1 -
POKCT1
VARARG
SEQSAC
CosSIsSl
MPSEQ1
FROCT2
QACORR
QCNVLV
QXCORR
PROB2
PROCOR
PSQRT
CHOOSE
ADDK
CMPARP
MOVECS
STZS
SETKV
SETKS =11
SETK =11
SETKVS
SETLIN
SETLNS
PLTVS)
PLOTVS




VEN VALUES $SET VARIABLES OR VECTORS 10 6l
$SFAST SFT VFCTOR TO ZERO
IPLF FRAME SCOPE PLOTS OF VECTOR SFTS sSMUL T
LIST OF VARIAPLES TO ONE OF TWO SETS OF VALUES $SET A
$SPLURALIZED FORMS OF SUBROUTINES SETK AND SETVEC
FD FORMS NF SUBROUTINES SETK AND SETVEC SPLURALIZ
S FOR INCREMENTINGs TESTING» AND SFTTING SHYBRID SUBPROGRAM

SLEAST SQUARES SHAPER BY SIDFWAYS ITERATION
SREALIZABLF LEAST SQUARES SHAPER BY RECURSION
SLOGICAL SHIFT FUNCTION

ICALLY LEFT OR RIGHT $SHIFT VECTOR ELEMENTS ARITHMET

Y LEFT OR RIGHT $SHIFT VECTOR ELCMENTS LOGICALL
M1 TON $SHUFFLE A LIST OF INTEGERS FRO
SMULTI-INPUT SIDEWARDS ITERATICN
SLEASY SQUARES SHAPER BY SIDEWAYS ITERATION
ENTS $FORM A VECTOR BY SIFTING ANOTHER AT EVEN INCREM
$CHANGE ALL SIGN BIT53 OF A VECTOR
VERSEs» CHANGE SPAC:NG» OR CHANGE SIGN OF A VECTOR $MOVE s RE

VARTABLES OR O IF SAME INCLUDING SIGN $SIGN OF DIFFERENCE OF 2
LES OR O IF SAME INCLUDING SIGN S$SIGN OF DIFFERENCE OF 2 VARIAB
LUES OF A VECTOR SFIND SIGNED OR UNSIGNED EXTREMAL VA
ATE SUNSCALE OR SCALE VECTOR FOR SIMPSON INTEGRAL AMD/OR INTEGR
ERMINANT EVALUATION $SOLUTION OF SIMULTANEOUS EQUATIONS AND DET
R FLOATING $GENERATF COSINE OR SINE HALF-WAVE TABLESs FIXED O
EN-ODD PARTS SFAST COSINE AND/OR SINE TRANSFORMS FROM 2 OR & EV
SERIES $FAST COSINE AND/OR SINE TRANSFORMS OF OQDD=LENGTH
LATION FUNCTICS $FAST COSINEs SINE TRANSFORMS OF CROSS=CORRE
$FAST FUNCTIONS FOR SEQUENTIAL SINES AND COSINES
$FAST MAKE INDEX (BY INCREASING SIZE) OF ELEMENTS IN A VECTOR
FILES ON TAPE $SKIP FORWARD OR BACKWARD OVER
RECORDS ON TAPE $SKIP FORWARD OR BACKWARD OVER
ORE PAGE $SPACE CARRIAGE N LINES OR REST
$FAST EVALUATE CUBIC FOR EVENLY SPACED ARGUMENTS
ATION OPERATOR FOR 1 TO 4 EVENLY SPACED DATA VALUES $INTERPOL
BIC WHICH FXACTLY FITS 4 FQUALLY SPACED PFOINTS $FIND CU
£CTOR SMOVFE s PFVFRSEs CHANGS SPACINGs OR CHANGF SIGN OF A V
ROSSCORRELATION OF 2-DIMENSTONAL SPATIAL ARRAYS $SPATIAL C
DIMENSIONAL SPATIAL ARRAYS SSPATIAL CROSSCORRELATION OF 2-
$FAST TWO-DIMENSIONAL SPATIAL SPECTRUM
R CROS55-CORRELATINNS FOR DANIELL SPECTRA $SMODIFY AUTO- O
$HIGH SPEED 24 POINT SPECTRUM
SHIGH SPEED 24 POINT SPECTRUM
WAVELET $FACTOR FOWER SPECTRUM TO FIND MINIMUM PHASE
SFAST TWO-DIMENSIONAL SPATIAL SPECTRUM
$HIGH SPEED 24 POINT SPECTRUM
$SHIGH SPFED 24 POINT SPECTRUM

DER CUBIC INTERPOLATION $HI-SPEED EXPANSION OF A VECTOR UN
SPFCIAL VFCTORS sAS PRODUCED RY SPLIT, $FAST REVERSAL OF
ND 0DD PARTS (NR [NVERSFE) ¢<SPLIT A VECTOR INTO ITS EVEN A
FORTRAN INTEGFERS $SPREAD OUT HOLLERITH VECTOR AS
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SETK
ST2Z
GRAPH
CHOOSE
SETKP
SETKP
INDEX
LSSS1
RLSSR
LSHFT
SHFTR1
SHFTR2
SHUFFL
MISS
LSSS1
SIFT
CHSIGN
MOVREV
XACTEQ
XACTEQ
MAXSN
SMPSON
SIMEQ
COSTBL
COSP
COS1S1
XSPECT
SEQSAC
SIZEUP
FSKIP
RSKIP
CARIGE
FASCUB
INTOPR
CUFIT1
MCVREV
SPCOR?2
SPCOR2
PLANSP
ADANL
FT24 ~-11
FT24
FACTOR
PLANSP
FT24 =11
FT24
EXPAND
CHPRTS
SPLIT
HVTOIV




NCY From DRNBABILITY DENSTTSMEAN S5nUAR:
Y CASFE $COMPUTE CHI-SQUARF
$SQUARF
$SQUARFE
$MOVING VEAN SQUARE
M OANOTHE® Or FROM A ZNANSTANTESUM ZNUARF
M ANOTHER 0Or FROM A CNANSTANTESUM SAUARE
ANGUAGE INTEGFR VFCTOR $FAST SQUARF
VECTOR $SQUARE
CR SWIENER=-LEVINSON LEAST SQUARF
WITH ROUNDING SSQUARF
OR $ SQUARE
SFIND THE POWER SERIES SQUARE
F SPRCBABILITY THAT A CHI=-SQUARED
FXD VECTOR $SUM THE SQUARED
SMULTI=-INPLT FILTFR BY LFAST SQUARES
SMULTI-INPUT PRFDICTOR BY _FAST SQUARFS
SLEAST SQUARES
RATION $LEAST SQUARES
» 1-DIMENSI( , SRFALIZABLE LFAST SQUARES
» 2-DIMENSIONS $RFALIZABLF LFAST SQUARES
SREALIZABLE LEAST SQUARES
QOF A SUCCEEDING INPUT OR QUTPUT STATEME
DERATE SUBRROUTINFES BY PROXY CALL
IXED POINT $DELTA FUNCTION AND
$FIND LENGTH OF COMMON
$FAST AND CONVIENT DATA
$FAST RFVERSE

STORAGE

FMENTS SLOCATE AND OPERATE SURROUT
REPEATEDLY «NPERATE SEVERAL SUBRQUT
SPLUDALIZED FORMS OF SURRQUT
VECTORS $ADD OR SUBTRAC
ANOTHER 0OR FROM A CONSTANT $SUM
XFD VECTOR $SUM ELE
ASE SRAISE VECTOR TO POWER 0OR SUM POW
FRLH ANOTHER OR FROM A CONSTANTSSUM SGU
FROM ANOTHER OR FROM A CONSTANTSSUM SQU
FLTG OR FXD VECTNR sSUM THE

SCOMPUTE A LOGICAL SUMCHEC
FD VECTOR SINTEGRATED SUMMAT]
ING BLOCKS QOF COMSTANT LENGTH $SUMMATI
TOR SFAST MOVING SUMMAT]
ONSTANT SMOVING SUMMATI
$TFST THF CONDITINN OF ANY SFNSFE SWITCH
TRIX $FACTOR A SYMMETR
IMENSIONAL ARRAY SROTATE CENTRO-SYMMETR
AMPLITUDE RESPONSF SGENERATE SYMMETR
X ROOTS SPOLYNOMIAL SYNTHES
COMPLFX ROOTS SPOLYNOMIAL SYNTHES

SLINEAR INTERPOLATION IN A TARBLE
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STATEMENTS
STZP FUNCTIONSS

CONTINGFNCY ANu DEPENDE
FOR CONGTANT PROBARILIT
MATRIX MULTIPLICATION
MATRIX TRANSP(OSE
AVFRAGFE NF A VECTINR
N{F, OF FLT~ VFcTOr =RQ
DIFs "7 FXDe VECTOR FPRO
ELEMENTS NF A MACHINF L
ELEMENTS OF FXD OR FLTG
EPROR FILTFR 0OR PREDICT
ROOT OF A FIXFED VECTOR
ROOT NF A FLOATING VECT
ROOT OF A POLYNCMIAL
VARIATE EXCEEDS A vaLU

ELEMENTS OF A FLTG OR
LINE
SHAPER BY SIDEWAYS ITE

PREDICTCR BY RECURSION
PREDICTOR RY RECURSION
SHAPER BY RECURSION
NT $RFPLACE THE FORMAT

FLOATING AND F

STORAGE ON TAPE
STORAGF ORDER OF A VECTOR

IMFS BY PRCXY CALL STAT
INES CR ONE SUBROUTINE

INFS SETK AND SETVEC

T TWO FLOATING NR FIXFD

DIFFFRENCE OF VECTOR FROM

MENTS OF FLCATING NR FI
ER OF DEVIATINNS FRO™ B
ARE DIF, OF FLTG VECTOR
ARE DIFe OR FXDo VECTOR
SQUARED ELFMENTS OF 2
K
ON NF A FLNATING OF FIX
oM OF VEZTNR QVER ABUTT
ON OF A FIXED POINT VEC
ON WITH DIVISION BY A C

IC POSITIVE DEFINITE MA
IC OR ANTISYMMETRIC 2-D
ICAL FILTFR wITH GIVEN
1S FRGOM PEAL AND COMPLE
IZED FROM ITS REAL AND

$LOCATE AND O

- ) B |
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MSCON]
CHISQR

MATML 1
MATRA]
MVSQAV .
SNRDFR
ASQDFR
SORML
SQUARE
WLLSFP
XSQRUT
SQROOT
PSQRT
KIINT]
SQRSUM
MIFLS
MIPLS
LSLINE
LSSS1
RLSPR
RLSPR2
RLSSR
RPLFMT
LOCATE
DELTA C
XLCOMN

OUDATA

REVERS

LOCATE .
SEVRAL

SETKP

VPLUSV

SUMDFR

SUM

POWER

SQRDFR

XSQDFR

SQRSUM

FAPSUM :
INTSUM £
BLKSUM :
MUVADD £
MVNSUM
SWITCH
MFACT
ROAR?2
GNFLT1
POLYSN
PLYSYN
LINTRY
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SQUADRATIC INTERPOLATION IN A
ENERATE CASINE OF SINE HALF-WAVE
CORP4 MILLION RANT.M DIGITS FROM
RETRIEVAL OF DATA F3DM A SPECIAL
MATION FOR AN INDATA-QUDATA TYPE
ORWARD 0% BACKWARD OVER FJLES ON

SFAST COPY FILT FROM ONE

SLIST DATA DECK AND REPNSITION
RMAT VECTOR IWRITE QUTPUT
AST AND CONVIENT DATA STORAGF ON
D FOR ADDING TG AN INDATA-QUDATA
READ EVERY N=TH WORD FROM BINARY
WARD OR BACKWARD OVER RECCRDS ON
STERMINATE AN INDATA-QUDATA

RD IS END OF FILE AND REPOSITION
SWRITF BINARY DATA ON

R VECTOR SPRINT OR WRITE QUTPUT
REPOSLTION TAPF  STEST IF NEXT
SOPTIONAL ONLINE MONITOR OF BCD

E STERMINATE AN
S$TESY
STEST

D OF FILE AND REPOSITION TAPE
E SWITCH

ID SUBPROGRAMS FOR INCREMENTING)
SWRITE HOLLERITH
SWRITE HOLLERITH
090 INTERVAL CLOCK $FOR REAL
EN ACCURACY %F IND OPERATION
FOURIER TRANSFORM WITH ARBITRARY
FORM OF TRANSIFNT WITH ARBITRARY
F GIVEN PROGRAM RANGE $REAL
UEST IF NOT SCHZCK IF INTERVAL
NTERVAL CLOCK $FOR REAL TIME
CES $FAST
SAUTOSPECTRUM 8Y COSINE
BITRARY TIME ORIGINSFAST FOURIER
ORIGIN $QUICK INVERSE FOURIER
D PARTS $FAST COSINE AND/OR SINE
S $FAST COSINE AND/OR SINE
RRELATIONS $FAST COSINE
N FUNCTIONS $SFAST COSINEs SINE
$CROSSCORRELATION OF
ORIGINSFAST FOURIER TRANSFORM OF
$COMPLETE CONVOLUTION OF TwWO
S$COMPLETE CONVOLUTION OF TWO
LAG $CROSSCORRELATION OF
LAG $CROSSCORRELATION OF
SQUICK CROSSCORRELATION OF MLT
SMATRIX
$SQUARE MATRIX
$INVERSION OF

TABLE
TABLESs FIXED OR FLOATING  $G
TAPE $ACCESS ROUTINE FCR RAND
TAPE SFAST AND CONVENIENT
TAPE SLIST AUXILIARY INFOR
TAPE $SKIP F
TADE TO ANOTHER - VE2SION 2
TAPE TQ FRONT OF DECK

TAPE WITH NORMAL OR LITERAL FO
TAPE $F
TAPE SINITIALIZE
TAPE 3
TAPE SSKIP UK
TAPE
TAPE
TAPE
TAPE
TAPE
TAPE

STEST IF NEXT TAPE RECO

A MACHINE LAMGUAGE INTEGE
RECORD IS END OF FILE AND
WRITING

INDATA-OQUDATA T4P
IF NEXT TAPE RECORD IS EN
THE CONDITION OF ANY SENS
TESTINGs AND SETTING $HYBR
TEXT ON SCOPE

TEXT ON SCOPE

TIME TIMING IN SECONDS USING 7
TIME OF NEXT SUBROUTINE T0 GIV
TIME ORIGIN SQUICK INVERSE
TIME ORIGINSFAST FOURIFR TRANS
TIMEs TO SPECIFIED ACCURACYs O
TIMER IS ON MAKING ON-LINE REQ
TIMING IN SECONDS USING 7090 1
TRACK THROUGH A VECTOR OF INDI
TRANSFORM OF AUTQOCORRELATION
TRANSFORM OF TRANSIENT WITH AR
TRANSFORM WITH ARBITRARY TIME
TRANSFORMS FROM 2 OR 4 EVEN-OD
TRANSFORMS OF ODD=-LENGTH SERIE
TRANSFORMS OF ONE-SIDED AUTQCO
TRANSFORMS OF CROSS-CORRELATIO
TRANSIENT VECTORS OF MATRICES
TRANSIENT WITH ARBITRARY TIME
TRANSIENTS

TRANSIENTS

TRANSTENTS BEGINNING WITH ANY
TRANSIENTS BEGINNING WITH ZERO
TRANSIENTS

TRANSPOSE

TRANSPOSE

TRAPEZOIDAL INTEGRAL
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QINTR1
COoSTBL
5ETRO1
INDATA
LISTING
FSKIP
CPYFL?2
DADECK
FMTQOUT
OUDATA
SETINO
PACDAT
RSKIP
TRMINO
ZEFBCD
WRTDAT
PWML IV
ZEFBCD
ONL INE
TRMINO
ZEFBCD
SWITCH
INDE X
T090DISPLA
709D1ISPLA
7090CLOCK]
TIMSus
NISURY
NFURRY
T09T1IvAZB
CLrGH
7090CLOCK]
FASTRK
ASPEC?2
NFURRY
NIFURY
cosP
CO5151
ASPELT
X5PECT
CRSVM
NFURRY
CONVLV=11
CONVLY
CROST
CROSS
NXCOR1
MATRA
MATRA1
TINTGR
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SINDEFINITE INTEGRAL BY TRAPEZOIDAL RULE M INTGRA
NN R OITS MAGNITUDE SDEFINITE TRAPEZOIDAL IIVEGRAL OF FUNCTI M TINGL
TE VALUE INTEG®RAL €MIVING TRAPEZOIDAL INTEGRAL "R ABSOLU M MVUNTIN
FFT OR RIGHT FNND $TRIANGULAR AVERAGINGs MOVING L M TAMVL
NUMBER T2 MACHINF INTFGER $STRUNCATE OR ROUND FLOATING PTe M XFIXM
RAM=TT INTEAFEFX™ PT NIVINFE WITH TRUNCATION OR ROUNDING TD FORT M XD1V
RIpAN FTWO-DIMENSIONAL FILTER 3Y RFCU F FIRE2
i $FAST TWO-DIMENSIONAL SPATIAL SPECTR F PLANSP
TA VECTOD $UNPACK AND RESCALE A PACKED DA M UNPAKN
YPSON INTEGRAL AMD/NR INTEGRATC $UNSCALE CR SCALE VECTOR FOR SI F SMPSON
VECTOR TFIND SIGNED OR UNSIGMED EXTREMAL VALUES OF A M MAXSN
A CHI=SnuARED VERTATE EXCFERS A VALUE €PROBABILITY THAT F KIINT1
SFAST ARSNALUTE VALUE OF & VFELIOR M ABSVAL
VINT O ZTUAL 2% P IATCR THAN GIVEN VALUESFAST SCAN VECTOR FOR ELE M FASCN!
MALTZFE A VFITOR TO GIVEN YAXIMUM VALUE $NOR M NMZMG1
$SFARCH A VECTOR FOR A VALUE M SEARCH
o TF VASTARLES EQUAL TN A SING!LS VALUE (FXD OR FLTGISSET ANY MO F SETK =11
TLaPEZNIDAL INTEGRAL OR ABSOLUTE VALUE INTEGRAL SMOVING M MVNTIN
A FN? 1 TA 4 EVENLY SDACED DATA VALUES SINTERPOLATION OPERAT M INTOPR
VARTARLES TO INF OF TWO S5cTS OF VALUES $SET A LIST OF M CHOOSE
NGESFREQUFNCY COUNT COF NUMBER OF VALUES OF A SERIES IM GIVEN RA M FRQCT2
FIND SIGVTD NR UNSIGNED EXTREMAL VALUES OF A VECTOR $ M MAXSN
SEXTREMAL VALUES OF MATRIX ELEMENTS M MAX SNM
ARUVENT FALLS INSIDF TWO LIMITING VALUES SFIND IF AR M XLIMIT
RS FNR SCNPEs ZLIPPING EXCESSIVE VALUES $SCALE VECTOR TO INTEGE M SCPSCL
€T VARTABLFS OR VECTORS TO GIVEN VALUES $S M SETK
CAN VEATOR FOR POSSIBLE ALOCK OF VALUES ALL ABOVE GIVEN LEVELSS F NXALRM
MR, NF VECTN2S FoUAL TO SEPARATF VALUES (FXD OR FLTG) $SET ANY M SETKVS
e NF VARIABLES EnUAL TO SEPARATE VALUES (FXD OR FLTGSSET ANY NO F SETKS =11
TNRS $ALLOWS VARIABLE DEPTH INDEXING UF VEC M GETX
QR FOR SCODE SUBRCUTINE DISPLA  SVARIABLE ORIGIN FORMAT GENERAT M DSPFMT
res SENABLE FORTRAN VARIABLE LENGTH CALLING SEQUEN M VARARG
CONSTANTS SMODIFY A SET OF VARIABLES BY A CONSTANT OR BY M ADDK
e« CONSTANT sSMULTIPLY ANY NOo OF VARIABLES BY A SINGLE FLTGe PT F MULK =11
NIMAT $0UTPUT VARIABLES FIVE PER L{NE IN G F M csSouT
F PAIRS OF VARIABLES OR A SET OF VARIABLES FOR FQUALITY $COMPAR M CMPARP
M GIVEN LIVITS $CHECK THAT VARIABLES FROM LIST FALL WITHI M LIMITS
S FOR EQUALITY SCOMPARE PAIRS OF VARTIABLES OR A SET OF VARIABLE M CMPARP
F VALUES $SET A LIST OF VARIABLES TO ONE OF TWO SETS O M CHOOSE
ZFRn SCHONSE RETWFEN TWO VARIABLFS RY A THIRD ONF RFING M WHICH
FORMAT s$OUTPUT VARIABLES BY NORMAL OR LITERAL M VRSOUT
LUE (FXD 02 FLTGISSET ANY NO, OF VARIABLES FQUAL TO A SINGLE VA F SETK =11
LYES (FYD NR FITZSSET ANY NO, OF VARIABLES EQUAL TO SELARATE VA F SETKS =11
T VECTOR OF MACHINE LDDRESSES OF VARIABLES IN A LIST SCREAT M XLocv
N SIGM $SIGN OF DIFFERENCE OF 2 VARIABLES OR O IF SAME INCLUDI M XACTEQ
VALUES $SET VARIABLES 0P VECTORS TO GIVEN M SETK
SPROBABILITY THAT A CHI-SQUARED VARIATE EXCEEDS A VALUE F KIINT1
ANT To FLEMENTS OF A FXD 0P FLTG VECTOR $ADD A COiIST M BOOST
$CHANGE ALL SIGN BITS CF A VECTOR M CHSIGN
$FAST ABRSOLUTE VALUF OF A VECTIOR M ABSVAL
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RT FORTRAN [NTFGFR VFCTOR To M|
SFIND AVERAGE NF FLOATING
AR UNSIGNED EXTRFMAL VALUES NF A
SFLOAT A
CY DISTRIBUTION NF A FIXED POINT
SUMMATION OF A FLOATING OF FILFED
NGE SPACINGs O° CHANGE SISGN CF A
TRAN INTEGER VECTOR AS HOLLERITH
PE WITH NORMAL OR LITERAL FORMAT
$COLLAPSE ODD-LENGTHED
$SPREAD OUT HOLLERITH
$PACK UP FORTRAM INTEGER
SUIVIDE A FLOATING
T INTEGER sMULTIPLY AN MLI
ARY INCREMENTS
$DIFFERENCE FIXED OR FLOATING
$FAST DOUBLING NR HALVING ~ 7 A
FATER THAN GIVEN VALUFSFAST SCAN
IR DECREASING BEHAVIOR S$CHECK
$COLLAPSE ONE-SIDED
$DERIVATIVE OF A
TRACK THROUGH A
SREVERSE
CONSTANT LFENGTH $SUMMATION OF
SMULTIPLE FRAMFE S5COCF PLNTS OF
€MOVE A
CONVFRSELY SSCALFEs CONVERT FLTG,
$FAST CONVERT FORTRAN INTEGER
NN SHI-SPEED EXPAMSION OF A
G $FIX A FLOATING
NCREASING SIZE) CF ELFEMENTS IN A
OVING SUMMATION OF A FIXED POINT
$FAST REVERSE STORAGE ORDER OF A
TS OF A MACHINE LANGUAGE INTEGER
$FIMD AVERAGE OF FIXED PT
$MOVING AVIRAGE OF A
SMOVING MFEAN SNUARE AVFRAGE OF A
SNORMAL IZE AND CHANGE MEAN OF A
TAPE A MACHINE LANGUAGE INTEGER
$REMOVE THE MEAN FROM A FIXED
SREMOVE THE MEAN FROM A FLOATING
UND UP» OR ROUND DOWN A FLNATING
$SQUARE EL. HENTS OF FXD 0® FLTG
$ SQUARL. ROOT OF A FLOATING
UM ELEMENTS OF FLOATING OR FIXED
QUARED ELEMENTS OF A FLTG OR FXD
UNPACK AND RESCALF A PACKED DATA
$SODIVIDE A FXD
sMULTIPLY
SOUTPUT NAMED

SFAST

NSTANT
RMAT W1TH SPACING

VFECTOR
VECTOR

VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR

$VECTOR

VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VE(TO"
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
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SFAST CONVE
SFIND SIGNED

$FREQUEN
SINTEGRATED
SYOVEWREVERSEs CHA
SPACK UP FOR
SWRITE OUTPUT TA
ABOUT TS MIDPOINT
AS FORTRAN INTEGERS
AS HOLLERITH VECTOR
BY A CONSTANT
BY A FORTRAN FIXED POIN
DOT PRODUCT WITH ARBITR
ELEMENTS IN PAIRS
(FIXED OR FLOAT NG)
FOR ELEMENT ENUA., OR GR
FOR MOMOTONE INCKFASING
INTO SMALLE" FANGE
OF DIFFERENCING
0OF IND 7S
SE MAT. . e$S
OVER ABUTTING BLOCKS OF
SETS
TO A DIFFERENT LOCATION
TO MACHINE INTEGERS OR
To MLI VECTO®R
UNDER CUBIC INTERPOLAT!
WITH OR WITHOUT ROUNDIN
¢FAST MAKE INDEX (BY 1
SFAST M

$FAST SQUARE ELEMEN

SPRINT OR WRITE QUTPUT

$ROUND» RO

$S
$SUM THE S
S

BY A CONSTANT
BY FLOATING OR FIXED CO
3Y NORMAL OR LITERAL FO

M

MEIZTTITTITIZITINMMNIAIIIIIZITITIIINMITNETEIEIZTIZIIZTILZTTIINZITZRIMNIX

ITOMLI
AVRAGE

MAXSN
FLOATYV
FRQCT]
INTSUM
MOVREV
IVTOHV
FMTOUT
KO'_APS
HVTOIV
IVTOHV
DIVIDE
MLISCL
DOTJy
DIFPRS
puUBLX
FASCN1
MONOCK
COLAPS
DERIVA
STRK
MKRVRS
BLKSUM
GRAPH
MOVE
FXDATA
1ToMLI
EXPAND
FIXV
SIZEUP
MUVADD
REVERS
SQRMLI
XAVRGE
MVINAV
MVSQAYV
NRMVEC
PWMLIV
XREMAV
REMAV
RNDV
SQUARE
SQROOT
SUM
SQRSUM
UNPAKN
XDV1IDE
MULPLY
vouT




VEN INCRFMENTS $SFORM A
$DIVIDE ELEMENTS OF ONE

LEFT OR RIGHT $§SHIFT

OR RIGHT SSHIFT

$REVERSE A

Y MNDE) $SET ALL ELEMENTS OF
NT $ SET FXD OR FLTG
$SEARCH A

OM FIRST DR LAST TeERM SSEARPCH

ALUFS ALL ARQVE GIVFN LFVFLSSCAN
N/0% INTEGRATE SUNSCALF OR SCALE
CONSTANTSSUM SQUARF DIFe OR FXD,
CONSTANT $SUM DIFFERENCE OF
CONSTANTSSUM SQUARE DIFe OF FLTG
ANGE AND INCREMENT $CREATE ONE

ARTS (OR INMVERSE) $SPLIT A
VARTABLES IN A LIST SCREATE
ITERAL FORMAT SOFFLINE

REGISTER $SCALF AND FIX DATA
SRFEFLECT A FIXFD OR FLOATING
ENORMALIZE A

CLIPPING EXCESSIVF VALUES ©SCALE
F DEVIATINNS FROM BASF $RAISFE
SFAST SET

ARBITRARY AMQUNT $SROTATE A
$SNAUARE ROOT OF A FIXED

LLOWS VARIABLE DEPTH INDEXING OF
SEXCHANGE ANY TWO

SFAST DOT PRODUCT OF TwO

SMOVE AN ARBITRARY SET OF

$FAST REVERSAL OF SPECIAL

NRMATS SOUTPUT COLUMN
$FAST CNMPARFE TWN ARBITRARY MODE
$CROSSCORRELATION OF TRANSIENT
NDUCT NR RFVERSFD NOT PRONDUCT OF
ANUCT NR RFVERSFD DNT PRODUCT OF
B SURTPACT TWO FLOATING MR FIXFED
ER PLOT NF A SFT 0OF FNAUAL LENGTH
PRINTER=-PLOT 0OF ARSITRARY SET OF
ARMATSE WITE SPACINGSOUTPUT NA“ED
FS (FXD NR FLTG) $SET ANY NG, PF
$SE7 LINEAR

SMULTIPLY ELEMENTS OF TwWo

€5cT VARIARLES OR

£SFT A LIST OF

ANT enNeT PRONUCT nF T in
NG EDIVIDE FLFMENTS OF TWO FIXED
SGENFRATE COSINF QR SINE HALF

Q SPECTRUM TO FIND MINIUUM PHASE

VECTOR BY SIFTING ANOTHER AT E
VECTOR BY THOSE NF ANOTHER
VECTOR ELEMENTS ., 3ITHMETICALLY
VECTOR ELEMENTS LOGICALLY LEFT
VECTOR ELSEWHERE OR IN PLACE
VECTOR EQUAL TO A CONSTANT (AN
VECTOR FQUAL TC A LINEAR SEGME
VECTOR FOR A VALUE

VECTOR FOR NUMBERs STARTING FR
VECTOR FCR POSSIBLE BLOCK OF V
VECTOR FNR SIMPSON INTEGRAL AN
VECTOR FROM ANOTHER QR FRNOW A
VECTOR FROM ANOTHER QR FROM A
VECTOR FROM ANOTHER OR FROM A
VECTOR FROM ANOTHE® WITH NEW R
VECTNR INTO ITS EVEN AND ODD P
VECTOR OF MACHINE ADDRESSFS OF
VECTOR QUTPUT WITH NORMAL OR L
VECTOR» PACK N DATA POINTS PER
VECTOR THROUGH A CONSTANT
VECTOR TO GIVFEN MAXIMUM VALUE
VECTOR TO INTEGERS FOR SCOPE»
VECTOR Tpo POWER QR SUM POWER O
VECTOR T0O ZFRO

VECTOR UPWARDS OR DOWNWARDS AN
VECTOR WITH ROUNDING

VECTORS $A
VECTORS

VECTORS

VECTORS

VECTORS sAS PRODUCED BY SPLIT,
VECTORS BY NORMAL OR LITERAL F
VECTORS FOR IDENTITY

VFCTORS 0OF MATRICES

VECTORS NF MATRICES $DOT PR
VFCTIORS NF MATRICES $DOT PR
VECTORS $ADD O
VECTORS SPRINT
VECTORS $

VECTORS RY NORMAL NP LITERAL F
VFCTORS FQUAL TO SEPARATFE VALU
VECTORSs FIXED AND/CR FLOAT+NG
VECTORS FIXED OR FLOATING
VECTORS TO GIVEN VALUES
VECTORS TO ZFRO

VECTORS WITH DIVISION BY CONST
VECTORS WITH OR WITHOUT ROUNDI
-WAVE TABLESs FIXEDN OR FLOATING
WAVELET $SFACTOR POWE
SWIENER AUTOCCRRELATION
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SIFT
VDVBYV
SHFTR1
SHFTR2
REVER
SETKV
SETLIN
SEARCH
SRCH1
NXALRM
SMPSON
XSQDFR
SUMDFR
SQRDFR
NURINC
SPLIT
XLocCv
VECOUT
PAKN
REFLEC
NMZMG1
SCPSCL
POWER
ST2Z
ROTAT1
XSORUT
GETX
EXCHVS
FDOT
MOVECS
CHPRTS
cvVSsouT
CMPARV
CRSVM
MDOT?3
MDOT
VPLUSY
PLTVS]
PLOTVS
VSouUT
SETKVS
SETLNS
VTIMSV
SETK
STZS
vDOoTvV
XVpvBv
COSTBL
FACTOR
WAC

Pl




RROR FILTFR OR PRFDICTOR
&RFAD FVFRY N-TH WORD FROM BINARY TAPE

SCOMDARE AR ITHMFTICALLY TWO

AR LITERAL FORMAT VFCTOR

NGUAGE INTFGER VFCTIQR S$PRINT OR
IONAL ONLINF MOMITNR NF RBRCD TAPE
N VARTIABLFS BY A THIRD ONE BEING
$FAST SET VECTOR 10

£SFT A LIST 0oF VECTORS TO

SWIFNER-LEVINSON LEAST SGUARE E

WORDS WHERE =C IS LFSS THAN +0
SWRITE HOLLERITH TEXT ON SCOPE
$SWRITE HOLLERITH TEXT ON SCOPE
SWRITE QUTPUT TAPE WITH NORMAL
$WRITE BINARY DATA ON TAPE

WRITE OUTRUT TAPE A MACHINE LA

WRITING
ZERO
ZERD
2FRN

sopT
$CHOOSE BETWEEN TW

WLLSFP
PACDAT
CMPRA
7090DISPLA
709DISPLA
FMTOUT
WRTDAT
PWMLIV
ONL INE
WHI CH
84
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7. Difference Between Programs Sets I and II

Additions 172 programs have been added tc Set I in form-

ing Set II.

ADDK
ARBCOL
ARCTAN
ASPEC2
AVRAGE
BLKSUM
BOOST
CARIGE
CHOOSE
CHSIGN
CLKON
CMPARP
CMPARV
CMPRA
CNTRDB
CNTRON
COLABL
CONTUR
COSISl
CPYFL2
CRCSS
CROST
CRSVM
CSOQUT
CUFIT1
CVsQuT
DADECK
DELTA
DERIVA
DIFPRS
DIVIDE
DOTJ
DOTP
EXCHVS
EXPAND

They are

FASCUB
FASTRK
FIRE2
FIXV
FLOATV
FMIOQUT
FNDFMT
PT24-1I1
GETHOL
GETX
GNHOL2
GRAPHX
HLADJ
HVTOIV
IDERIV
IFNCTN
IINTGR
INDEX
INTGRA
INTHOL
INTOPR
INTSUM
IVTOHV
IXCARG
LIMITS
LOCATE
LSHFT
LSLINE
1SS8s1
MATINV
MATML1
MATML3
MATRA
MATRAL
MAXSNM
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QUFIT1
QXCOR1
RDATA
REFLEC
REMAV
REREAD
REVER
RLSPR

RLSSR
RMSDEV

ROAR2
RPLFMY
SEQSAC
SETINO
SETK
SETK-II
SETKP

SETKS-II

SETKV
SETKVS
SETLIN

SEVRAL
SHUFFL

SIZEUP
SMPSON
SPCOR2

SQROOT
SQRSUM
SQUARE
SRCHl

STZS

SUM

SUMDFR
SWITCH
TAMVL
TINA2B(T7094)
TIMSUB
TINGL
TRMINO




Dele.ions 11 programs have been deleted from Set I in

forming Set II.

ATSH
BENIMP
BENSPT

Ccarryovers

They are

CRST1
GETREC
GETREC-II

GNFMT1

ORGDLT

ROKWIC

UPDATE
WRTREC

35 programs were carried over from Set I to

Set II. In all cases the date appearing on the first card

of the symbolic deck has been changed and in most cases

other changes have also been made, mostly to upgrade the

documentation but in some cases to improve the coding.

The carryovers are

ABSVAL
ADANL

AMPHZ

ASPECT
CHISQR
CHPRTS
CLOCK1 (7050)
COLAPS
CONVLV
CONVLV-II
COSP

COSTBL
DISPLA 5709)
DISPLA (7090)
DSPFMT

DUBLX

FACTOR
FAPSUM
FASCN1

FDOT

FLOATM

FRAME 5709)
FRAME (7090)
FRQCT1
FRQCT2

FSKIP
PFT24

FXDATA

GENIIOL

GETRD1

GNFLT1

GRAPH

GRUP2

HSTPLT
HSTPLT-II
HSTPLT-III(709)
HSTPLT-III(7090)
INDATA

IPLYEV

ITOMLI

KIINT1

KOLAPS

LINE (709)
LINE (7090)
LINEH (709)
LINEH (7090)
LINEV {709)
LINEV (7090)
LINTR1

LISTNG
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LOC
MAXSN
MLISCL
MLI2A6

MPSEQl
MSCON1
MUVADD
MVBLOK
NMZMG1
NOINT1
NXALRM
OUDATA
PAKN
PLYSYN
POKCT1
POLYDV
POLYEV
PRBFIT
PROB2
PROCOR
PSQRT
PWMLIV
QACORR
QCNVLV

QXCORR
REVERS
RND
ROTAT1
RSKIP
SAME
SCPSCL
SEARCH
SHFTR1
SHFTR2

SPLIT
SQRMLI
STZ
UNPAKN
VARARG
WAC
WLLSF?
XFIXM
XSPECT




